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I 964551 B-13%-01 CATHGORY: CLASSIFICATION

Hi) Hd551

APRLL 25, 2001

Cla2 BRCK:GE oh43s] TAS
CATIOORYT Classifvution
TARIFY MO <702 FLikhen:

Porl Pjrector of Customs +
Secomd-& Clestout S,
Philadelphiz. PA 1916

RE: Protest 1101-00-100053: Stainless Steci Wire Rods, Shaved or Peeled

Ther Post LYiceclor

fhis s aur decizion oo Pratest 1190-00-100153, filed againsl your elassificaion, under the Hanmooined Taff Schedule ol the Vnired States (HTHUS), of
shaves| or procled sLENless sloct wile rods. LR ETUCY UIKLEL [HULS Wit liguidated wi Jioe 2, 2000 and this prsleat tinely Glad un

Tuly 18, 2000, Counsel Lot the profestant presented asdditional faces and legyl arauments in o ksider L i, dates Movember 16, 1839, These wers
supplemenied ina lettsr (o us, dated April 2, 2001,

FALTS:

The murehandice ot jsae i produced frocn wire cod indriathy Tl eled from billels, This produel, Lypisafly booween 240 wad 870 el in outzice
diameier, it thew snneaed and picklad. The prodect is then cither stirvee] or preeted, as deseribod, o remoye surlace Gelects aned Mpeove L2 LiMSasonal
mguarily, Shaving involves @ tro-step vpecation, The wnnetied and pickled wire rod iy firs coid-drawn through a carhide die inlowhat arotestant describes
a wire, to Tetlucs the cutside diameter by 008 to 012 jnch. This imparts 3 runpded profile 1o prepace the produet for shiving nsing s revacse comeal dic asa
cutticgg taol to elfealively removs 2 layer of melal. Peeling iy ceferced to as 2 machicing eporation in which ootatiog, cutiing 1ools reneve & Liyer ol roelal,
tepically 082 inch [rom the annealed and pickled wire pod's ontside diameter. An abrasive bell hen grinds the rad 1o eluninsle swelies defocts and an
impectest prafile.

.-

Tire merchandise was enlered wnder a provision of Heading 2224, HESUS, for wire of sainless seel. Yaur olTive dewennined that the provessing af the wirs
rait, a8 deseribed, did oo chenge its characlsristics, buc that the shaving or pecling were cold finished apeations. The eniry was liquidated undsr o pravision o
Heading 2273, HTSUS, for bavs and rods, not further worked than cend-fonmead or cold-fnished. Cin profest, counse! again asserts the beading 7223
Clussification, noking thal the shaved product, at least, reentts from a cold-forming opcralion afwl teets a recopnized Ametican Socicky for Testing and
Materials (4 ST} standurd for wire. Counset also asserls tel e shaving and peeling of srainleas steel wite rod both accenplish identical goals, 1.0, the
mcehanical removal of metsd ko elitinate defeels resulting from bokmlling, The conclusion is that im use and application the peeled produet is regarded
ovvmarriadly as o wire product and should be elassified in Jie same provision as the shaved product. Howewer, coutsel agrees that il {Teading 7325, HTEUS,
B Tound oo ta apaly, then subheadiog 2527 50 LR, HITSMIS, reprosents the project classiticabion, Lounsel argues, howeset, TAT 10 10 CYERT dlex aliier the

shuved ar poehsd product quaki Ty a3 hotvolled e und 1od of sainlass sieel

The LILSLIS provisions uader consideration ave as follows:
wskieny Rans and cods, hel-roled, i foregularky wround enils, o stainless sleol

+ L] *
L Lither hars did wls o stabudvas sl
o onguen; Tars and rads, nol (urlher worked ihan cold-farmusd o sl d-finished
L] * ] -

TI21 WHre ol strinlous steel
AT TIGEN: Found wire

AR
W hatber staving or pecling of saisless steel wirg od, as deseribed, wesults in b prioduc: classitiable as winc

S1-

AW AN AMALYEIS:



Tinder General Rule of Talerpretative {0R0 §, Harmonized Tarif! Schalule of the 1nited Setes (MUSUS), poods are Lo be ¢lassitied acvarding o the wrns of
the haadings sed any relative section or chapter notes, wnd proviced the hendings o7 £ules Jo oL recoire otherwise, aceording to GRI5 2 through &,

The 1larmozyized Commuslily Bleseription smd Coding, Sy slen 1 planatory Motes {ENsY cotaritule the official interpretation of the TTarmonizes] Sysiem al the
imtarnativanl level, Though not disposilve, the TN provide s comnmentary oo the seope of cach healing of the HTSUSR, Customs belisves the LMz should
always be consalted. See _ Ly 59501, 54 Pecl Reg. 33127, 35128 (Aug, 23, [Ia0).

Chapter 72, Note 1im), HTSUS. i part, defines Other hars and cods as prodict thal do bt cantfarm W s delloitien for hol-rlled hars and tods or ot
dufinition for wire and whict bave a uniform solid cross seelion along their whole lengeh i he shape of circles, segmants of cireles o ovals. Chapier T2, Wota
1oy, HTSUE, impar <defings Wiee a3 cold-formed prelnets in ooils, of &y unifoee solid cross seuction along their whale length, which do wof conforan to the
definition of Hat rolel products {in Mate gk},

Tite 72,17 ENs, wire of iton ar nooealloy sleel, apply by appropriees subsitulion of tetms, 1n The prraducts of heeding 7223, wire of siinless stecl, Cn o,

$430, Niae KM stats tant wvirs e wastly prochumed frm Tueskrealbed Bare and racds of haading 7213 by drawing them throwsh a dic but may olso be obtained by
awy pher cold-foreing process [eg., sl derolling),

1t i5 oloar Lhat siaving and peeling are lorms ot cold-warking that preciude the lot-ralied previsions of Hending 7721, HYSUS, fiom applying. The fuestion
iz whether e producs sl issegare "cold-loemed” for purposes of hoading 7223, The 72,17 CNs cite (zoldy drawing and coldrodling as cxamples of cold-
Rnping wirg privucts. Thesi invalve realigoity the cross seettonal ares of the metal or maving, makal acound, rither ghan remaving metal, The shaviog,
oporalion first imvalves a drawing of the product, But Then 4 Teverss conital die cemaves portions of meral to provide 2 unifore soelace free of defeels. The
pt:::JinE aperation dnvalves ther wse of 2 otating cutling tool followed by zrindicg, beth of which inrolve removing metat SHaving aod eefing operalions, o8
described, are akin to song, IWININE or CENLBELEES grInUnE, whicl as fuislag upeaolpons deaizmed 1o imaport nrodende sedoction n crocy dectian o irnqre
out -of-routdness Lo a bae o rod prodect. Couose] cites ASTHM desiznation A 355/45550 —94n, Goneral Reguinements for Stainless Stact Wire and Wirs
Rods, which, in part, defines wire i sy round oo shaped cold-reduced product, in coils only, produced by cald-fnishing couled wirs cod. To the cxlend s
dessignation does not doseribe n
ol -

pduct prodused by g cold-lamiag opunation, it is mneeaclusive as athority far identifying the merchardiss al ixsne uy o wile produet o heading 7223, The
s iy ] poeling, 2w duevoribarl ate aperariong drsizned in emave etk As they arg nel cold-forming nperations as described in the gited 19Nz, the
pradcs productd by these operadions canmncot b classificd ng wire.

T DING:

Tinder the muthatity of GRI E, the staved o peeled stainksss stecl wire rod is provided for in heading 7222, N i classifiable i aubheading 702 20 OEN,
H15U5,

The protest shoubd oz DFRIED. [0 sceerdance with Segtioe IA(NI{Y of Clustorss Dietive 200 13005, deed Auguest 4, 10Ut Subject; Revised Protes|
Ddirective, yow are to mail this decision, neelher with the Custons Form 19, 1o the protostant ne later tham G0 diavs frow the dwte of this Jetter. Any

i Ligguiclation of thi: ¢ty or entries in acconilance with the decision must be aueoraplished prior W roailing dhe dedsinn. Sixey days Trom the dave of the
decision the (Oftice of Regnlations und Bulings will make the decision wailable to Cuslwrs parsomiel, and te the polilic on the Customs Home Pape on the
Woeld Wide Wel at www customs,gov, by means of the Freedom of Infurmation Aet, imd ather methods of public distdbuoisd.

Sicerely,

Sobp Tweant, Liresioe

Commurcinl Balingg Livision

PD GES95S (4-23-01 GATEGORY: CLASSIFICATION

FL GROYSS

Apedl 23, 2001

CloA0% SFC-T TS R)OAs
CATEGORY,: Classification

TARINL MO0 YGRS IR TR

hdr. Bn Augesl
Frn Wil
B ios Road



EXHIBIT 5



PUBLILC VERSION

Allegheny's Latrobe's Other Domestic
2000 2000 Producers That
PRODUCT Production Froduction Currently Produce
Volume Voluma Product
{Short tons} | (Shorttons}
TOOL STEEL PRODUCTS:
European Unisn's Excluslon
Requests Filed By
O'MELVENY & MYERS LLP;
{X- 1. Proprietary Submission)
1. High Spesd Steel in the Farm of ]
Poolad and Polishad Bar
2. High Speed Steal in Form of [ ]
Billets
3. High Speed Steel in the Formof | [ ]
Hal-Rolled Coil
4. High Speed Steel Sheet & Stop [ ]
5 Hand Hack Saw Blanks of High L ]
Speed Steal
8. High Speed Flat & Square Bars [ ]
7. Shaped Edgewire of High [
Speed Steel ]
8. Circular Disks of High Speed [ ]
Steel
8. Flat Rolled Width of 500mm or [ |
ot and Thicknees of leer than
4 751
10 Flat Rolled Width 600mm or i i
mora and Thickness of 4.75mm
Or mora
¢ These pm&ﬁﬁts are camﬁany specifie trade names, [
]

+#Nfore information is needed about these products to determine whether there is current UL,
production of a directly competitive product.



MIBLIC VERSION

PRODUGCT

Allegheny's
2000
Production
Volume
(Short tons)

Latrghe's
2000
Praduction
Volume
{Short tons)

{ther Domestic
Prodnners That
Currently Produce
Product

1.

Flat Rolled Width 300mm -
BN

E

12.

Bohler Crass-Rolled High
Speed Steel Sheets/Plates
Annealed and Shot Peeled

13,

Bohler wiz1 ISOBLOGC (ESR
remeited - hot work tool steal)

14,

Chipper Knife Stee! (Bohler
K325

15.

Digvar (Premum hat work | o0l
Steei fram Uddeholm)

16,

4150 (W10}, A-B (K329))
Manufactured into special
sections or profiles (shapes}

17,

Hohlar K-340 ISODUR {ESR
Execution) - eold work

18,

Bohler W-310 1SOBLOC (ESR
Execution) - hot work

15.

QRD 90/80 SUPREME
Pretmium {patented, special hot
work ol steel fram [ddeholm)

20

A4S P-20 Tool Steal Flate over
150mm

+ These producls arc company specific trade names. |

##More information is needed about these products Lo determine whether there is current LS,
production of a directly competitive product.



PUBLIC VERSION

PRODUCT

Ajlegheny's
2000 -
Proaduction
Volume

 {Shorttns)

Latrote’s
2000
Production

.. Volume
(Shott tons)

Other. Domestic
Produceys That
Currentiy Produce
Froduct

21.

Lidgelholm Orvar Supremes
(FER Eyamation)

[

22

Bahter W-302 ISOBLOC {(ESR
Execution)

a3

Baohlor Wo407 YRR WAR
Execution) - hot work

24,

OIN 25379 (AIS| D-2) Forged
Blocks; Thickness of 8% - 12"

25.

DN 2370 (AlS] D-2) Round

By, frged =lechic are metlcd,

nonESRAAR; Size rangs from
16.5" through 30"

26,

DN 2324 (AIS] 5-T) Mold
Gluality far lense quality molds;
Thickness of .5"-4. 75" {plates)

+ Thest products are company specific trade names. |

I

##hore information is needed ahout these products to determine whether there is current 1.8,
production of a directly competitive product.



PURLIC VERSION

PRODOUGT

Aflegheny's
2000
Praduction
Veiume
{Shoft tons)

Latrobe's
2000
Production
Volume
{Shost tons]

Other Domestic
Preducera That
Currently Produce
Product

27,

DIM.2324 [AIS] 3-7) Maold

Duality for iznse ouality molds,
Thickness of &§"-12" (blocks

farged}

.

28,

CNMLZ365 (ALSE A-2) Fuiysd
Blocks; Thickness of 8" - 12"

28,

DLW 2787 (A5 6FT)
Flats & Blocks

30.

DIW. 2738 (A8 F-20 Mod )
Hardened and Tempered Flats
and Blocks {High Hard),
Thickness of 1" - 30"

.

DIM.2344 (A5 H-13) Hot rolled
Annead, Flats to Ghd's, Ford's
Doimler Chrylor's Bpoctfications;

Thickness of 50" - 7.50"

32,

DIN.2344 ESR (AISL H-13)
Forged, Annmated, Blocks @
GM's, Ford's, Daimler Chrysiar's

Specifications; Thickness of
?.?5” _ 24“

33

DI, 2544 ESR (AlS] H-13} Hot
Roled Rounds to Gk's and
Dalmler Chrysler's

Specifications; Diameter of .50
- T

34,

DIN.2344 ESR {AIS| H-13)
Forgad Rounds 1o Gh's, Ford's,
Daimier Chrysler's
Specifications; Diameter of 7.5
_ 24”

* These pnn‘]uct.s.mﬂ mmpfmy— specilic frade names. [

1

s£)ore information is needed about these products to determine whether there i3 cwrrent LS.
production of a dircetly compelitive product.



PUBLIC VERSKION

PRODBUCT

Allegheny's
2000
Production
Valume
(Short tons)

Latrohe's
2000
Produgtion
Valume
(Shiart tans)

Other Domestic
Producers That
Currently Produce
Product

34

E-3BK E5R - Round Bars

r

E-33K E5SE Remelted Flats &
Blocks

L

a7,

DIN 2714 (A5 BF3) Round
Bars

38.

DIM. 2714 [AIS] BF3) Flats &
Blocks

38,

DiN 2999 ESR Flats

40,

DN 2381 {A1S1 5-5) Round
Bars

41.

DIM. 2367 Round Bars

42,

FOR 821 ESH Rounds

43,

AlSH P20 Hot-Rolled Pre-Hard

Flates; Thickness of 50" -
7 50"

44,

AlS| P-20 Forged Pre-Hard
Blacks: Thickness of 7.75" - 30"

45,

CRTV-L Tool Steel Grade For
Farging Mlas

* These products are company specific trade names. |

#+pore information is needed about these producks 10 determing whether there is current LS.
production of a directly competitive product.



PUBLIC VERSION

PRODUCT

Alegheny’s
000

- Produgtion

Violume
(Shart tons)

Latrobe's
2000
Pracuction
Volume
{Short tons)

Othar Domestic
Producers That
Currently Produce
Product

45, Superplast P20 wiunit weight
greater than 50 tans

[

47, Superplasi P20 Tool Steal Plate
with thickness greater than
158mm

48, Forged Tool Steel Bar, ASTM
AR grades N2 H13, A2, and
57

Eaton Corporation's Exclusion
Request for Certain Enging Valve
Steels Filad By HALE ANLU LHJOKE;
(X027}

49, Engine Valve Steal
EWS 284 (SUHTTT;
HTS Mo. 7228.50, 1060 (CR

Rare/Rards nf Rnomd/Rent lacs
ot equal to 18mm; graund,
millad, polished)

50, FEngine Valve Steel
EMS 1 (Siichreme 1);

HTS Mo. 7228.50.1080 (CR
BarsfHods o Kouna/Hect [e5s

or equal to 18mm; ground,
milied, polishad)

* These products are company specific trade names. [

)

+#NMore information is needed about these products to delermine whether there is current TLS.
production of a direclly eompetitive product.



PURBLIC VERSION

Allegheny’s
2000
PROGUCT Production

Yolome
{Bhiort tons)

Latrobe's
2000
Production
Volume
{Short tons)

Other Domestic
Producers That
Currently Preducs
Product

ERAMET ! Erastesl's Exclusion

Reguests Fited bv LEBOEUF, LANIB,
GREENE 8 MAGRAE; (X-024a -
X-024d)

51. Circular Discs of High-Speed [
Steel made from high-speed
sheat (A151 M2Z; M34; ASH
Z023, ASP 2033), HT3 No
7225.20.2000; Diameter of
787 - 3937

52 Fiat and Square Bars of High- [
Speed Steal; (AISHW1; M2, 3.2,
M M7: M35 M42: M50: ESSSY
HTS No. 7228.10.0023¢,
T228.10.0080; 7228.10.0010,
Thickness of 0,118" - 275"
and width of 0, 118" - 6.603"

53. Shaped Edgewire of High- [
Speed Seel, (A5 M2, 3.9,
MATIL MAZ; WK ESZ),
Thickness of 0.020 - 0,104" and
width of .03 - 384" HTS No.
Ta25,20.0000 and
F320.10.0000

54, Sheet and Strip of High-3peed [
Steel; (AISI M1, M2, K42 ARG
117; E945; M35; EVd,
ASP2023); HTS Mos,
7225,20.0000; 7226200000
Thiciness of 0.028 - 0.787" and
maximum width of 39.37"

» These products are company sf:éciﬁc trade names. |

!

s*More information is needed about these produets to determine whether there is current U5,

production of a directly competitive product.



PUBLIC VERSION

Allegheny's Latrobe'’s Other Comestic
2000 2000 Procurers That
PRODUCT Production Production Currenthy Produce
Volume Veolumea Product
(Short tons) | {Shert bons) 1-
Acos Villares, 5.A's Exclusion
Requast Flled By RIGGLE AND
CRAVEN; (X-031)
55, Tool Steel Classified Under [
HFSUS tlerns 7228.30.40,
T228.30.60, 7228.50.10 {HR
Bars/Rods including chipper
Knite; CR Barsiods ol
Round/Rect (AIS! grades H-13/
ABEY BFE 4207 H13)
-l
56 High Speed Stesl Classified | HTS No.
Under HTS No, 7228.10.00 {HR and GR | 7228.10.00 ]
Bars/Rods) (A5 M2) | cevers high-
speed hot-
rolleg and
cold-rolled
bars and
rods.
(
57. ‘Valve Stesl [ 1
fHTS Ne. 7228.50.00)
* These products are company specific {radc names. |
]

“¥hore information is needed aboul these products to determine whether there is current L.5.
production of a directly competitive product.



PUBLIC VERSION

PRODUCT

Allegheny's
2000
Production
Yalume

© (Short tons)

Latrobe's
2000
Production
Valume
AShort tans}

Other Domestic
Producers That
Currently Produce
Product

Usinor's Exclusion Request Filed By
SHFARMAN B STERLING: (X-090})

58,

59.

Superplast P20 Tool Steel Plate
with a unit wt greater than 50
tors: HTS No. 7228 50,1080
{plastic mold stzel forged blocks
and plates)

Superplast P20 Tool Steel
Plates with a Thickness greater
than 180 mm; HTS Mos.

7225 .40 1090; 7228601060,
T228.50.1080

&l

Forged Tool Steal Bar (ASTM A
681 grade 02, H13, Ad, 57},
HTS No. 7228.40.0000;
Digrneter of 12 ta 36" (forged or
rotigh bar)

Inkersational Mold Stecl's Encluclion
Request Filed By ARENT FOX (X-124}

1.

NAK 55 {plastic mold stasl}
HTS No. 7226.91.5000 (plats,
width less than 600mm)

82,

DHZF [designed for molding of
plasliv parta)y, TS5 Mo,

7225 40,1090 (plate, width 600
i OF mone)

+ These products are company specific trade names. |

]

#*¥Mare information is necded about these products to determine whether there is current 11.8.
production of a directly competitive produet.



PURLIC VERSION

Allegheny's Latrobe's Other Domestic
2000 2000 Producers That
PRODUCT Production Produgtion Gurrently Produce
Volume Molume Product

(Shorttons} | (Short tons)

63.0C53 propristary cold work die | [
etasl davalnprodinatanted by Daido
Steel in Japan'; HTS No. 7225.40.1080
{platz, width 500mm ¢t mora)

B4, DH31-8 (hot-warking die cast [
steely; HTS Mo, 7225.40.1080
(plate. width 600mm or more)

Armco do Brasit 545 Excluslon
Raquest [X-008)

65, High Spead steel SRS srade f ]
ABRCIHE W2

JB&S Lees' Excluslon Request Filed
By CAMERCON & HORNBOSTEL;

{X-010)
65, Certain High Carbon Band Saw | [ ]
Steels
67. Alloy Band Saw Steel [

+ These products are company specific trade names. |

|
w*plore information is needed abour these producls to determine whether thore 15 current ULS.
production of a directly competitive product.



PUBLIC VERSION

f Allegheny's Latrobe's Other Domestic
. 2004 . 2000 Producers That
PRODULCT Praduction Productlon | . Cusrently Produce
Volume Volumis | Praduct

{Shorttans) | (Short tens)

Nachi America Inc."s Exclusion
Request

6B. Certain Hardened Tool Steel [ ' 1
Bars and Blanks {of High-Speed
Steel): (M2, M7, M33, W42,
FaXA0D)y HTS No.

7223 10,0030 (GR High Spead
B s/Runds - Jianmeters from
0078 - .5118" and lengths from
0.5905 - 78,7402; brght finish or
wrground finish}

{X-017a)

69. Cerltain Flat Goiled Edge Wires [
for Bidvietal Band Saw Diades
{of High-Speed Steel); (M2,
W42, M3-1, FAX 18, FAKGZ),
HTS Mo, 7228.10.0000; width of
0,038 - 0.098" and thickness of
0.020 - 0.0677) ]

INitaohi Motal's Rxclucicon Poguost

X-177)

70, High 3peed Steel Flat Edgawire | [ ]

* '[hess products arc company specific trade names. |

]

#*More information is needed about these products to determine whether there is current LS.
production of a direcily competilive product.
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3

An Amencan Mafiana Fapdse]

qﬁ“s) Designation: A 774/ATT4M - 953

Standard Specification for _

As-Welded Wrought Austenitic Stainless Steet Flitings for
General Corrosive Service at Low and Moderate
Temperatures’

Thix. et 12 L under the fined designation A 7744 TT4b; the Aumbes immedistzly feiloning the desigmation Ladicatea iz year

nf ariginal adoplion o, in B caee of mevicken, he year of Taet mvision. A nemba o parcathesed uidicatea e yer 0f 32t reapproval.
A auporcript zpsilon je} ixdicates ae cdikaial chanpe snce oe Jast revision of cdppooval.

1.1 ‘This specificalion covers fve grades of us-welded,

1. Scopc

1.7 This specification covers as-weided fittings  through 48

wall ihickuesses 0.062 through 9500 in. [1.6 through 12.7
7). Tahic | apd Tabic 2 list the common diameters and
wminal thickncsses of fitkings in this specification.

1.3 'Ihe specincabon docs 0ot apply woost (ningy. Cast
mstentiog steel fittings are cavered hy Specitication A UL
A I51ML

1.4 Qptional supplementary requirements are provided for
fittizirs where 2 preater depree of examination is desired. These
mpplementary reguirements catl for additional tests. When
deni,f@rlr ana ar mewre il theoe may b= ﬂ]}EEiﬁEL‘i il'l th.l: UI.'I.IEr.

1.5 This specification is expressed in both inch-pound units
md in 1 wnits. However, wnless (e order specifies the
mpplicable “M™ specification designation (I unirs), the mate-
izl shall he Fomshed o nch-pound wnits.

1.6 The: values stated in cither inch-pound wnits or 51 units’
ae W be regarded separately as standard. Within the texi, the
81 dnits are shown oo brickets. Fne valles Sirzd in sasl
system are ot sxuct equivalents; thexefora, cach system must
bz nsed independently of the other Combining vaiucs from fe

) Tﬂrmﬁwrcs.
Curreme odlitinn appeveed Mnw W1 1995, Published Jmouey 1396, Dy
Ibligied an A 774 — 80, Layt previoos edition A 7740A TT4bE - 95,

in. {75 throgh 1225 mm) in outside diagecer and in ponunal

TABLE t* Common Tubiar Fittingy Sizas, Cutside (1 T LT N

Lo . . In. [mm] in. fmen)
aought austenitic stoioless steel hitings for low-pressure g 12 vazen)
;upj.ng and mterde for oW and modeie sy il 314 301 14k [3359]

eral comosive service. Users should note that certain 4[] 105 (405}
arresive conditions may festrict the use of one or mon: grades. ;ﬁi&;ﬁ] 2 E‘;fgll
Far applicalions requiring 4 product that requizes hest traat- B 54 [170] 24 [510]
gent o full pressure eating refer to Specification A 403/ B {im) 30 [raot
A 403M. The term “Gttings” applies to butt and socket welding 2 2 2201 36 (315}

[255] 40 |1015]

¢ eurh ae 45* and 90° ethisws ees. reducess. wyes. laterals, 10 Wa27SI 48 (15

cresscs, and smb emds, 12 [305] 44 [17-77-31

ACHthar ms fray ma lumished grovided hey comoly wiah all other requirgryants
al 1he speciftalir.

A 240 Specification for Hear Resisting Chromium  and
Chromium—Nickel Sminless Steel Plale, Sheet, and Strip
for Pressurt Vimskls'

A 351/A351M Specification for Stecl Castings, Ausicmific,
for High-Temperature Service’

A W A403M Specificalion For Wrought Austenitic Stain-
less Steel Piping Fitings®

A 751 Test Methods, Prictices, and Definitions for Chiewi-

rat Analvsis of Steel Products?
E 165 Practice for Liguid Peoctrant Inspection Methad®

£ grmual Book of ASTM Sttmebarde, Vol 0700
1 gnnpat Hock of ASTA Sundmeds, Vol 00,01
T Apmead Kook of ASTM Standandt, Yo 03.03.

TABLE 2 Comman Tubutar Fitings Nominal Thicknesses”

twu sysiems may resolt in nonconformance with the specili- . aF gage In- ["'“]E.
abion. 16 gage .02 14
on 14 gga 0.078 o

), Referenced Ducuments 12 gage 0109 .81
11 HAge f1.125 (2]

21 ASTM Stenchirds. k) gage 0.t 40 14.b)
8 gag 0172 4.4

e Wiain, a7 ‘4.8t
' "Yhis sperificoéem i ueder e jurisdicion of ASTM Coneites A- on Steel, Yain. 9259 IEL-'-E
Saindess Sree], sud Relied Adlays and is the direst reiponsioiiy ul Subcowmities 012 3-3‘2 Iﬂ-gz
MH.2D o Valuo, Fittings. Welting, and Planges for High amb Sabirtwspheric T:I?ﬁ u':;g [1[3-5}

ACiher thicimesdes may S uTished prowder mey curmply witn alk glher
requirzmienbx of this apeciteabion.
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£527 Practice for Numbering Metals and Alloys (UNS

22 ASME Siarndrd:

Sectien I, Welding Qualifiatons, ASME Boilar and Pras
suee Vessel Code®

2.3 MSE Standord:

SP 43 Wrougit Stainless Stee] Bull Welding Fittings®

24 AWE Srandards:

AS.d4 Corresion-Resisting Chromium and Chroraium-
Nickel Steel Covercd Welding Electrodes”

A39 Cormsion-Resisting Chromium z2nd Chromjum-
Nickel Stee] Welding Pod: and Bare Eleorrodes?

2.5 ASNT Standard; ) :
SN'T-TC-1A(1984) Repommended Practice for Noodestrue-
tive Testing Persoanal Chiatification and Certification®

2.4 SAE Stamdard:
JINEE Unified Mumbcring Systam Fou Micials and Alluys®

3, Ordering Information

3.1 Ordecs for material wader this speciGeation shall inclade
the following infarmation:

3.1.1 Quantity (mass or mumber of pieces of cach kind),

3.1.2 Description of Gtting,

3.1.3 Dimensions (oulside diamgeter and specified wall
thickness, see Table T and Table 2),

3.1 4 Grade (Table 3},

3.1.5 End use, it known,

.14 Specification nuomber and date of issue,

317 Addingnal requirements, if any (sec 15.3}, and

3.1.8 Zvpplomcntry roguircments, if any,

4. Mannfsrture

4.1 The [ittngs shall be made froim Aat-rolled steel, such as
in Spccification & 24} The Bat rolied steel shall be in the

' Avadable from American Socioy of Mechadcal Enginsers, 345 E *Tth St
N Yigk, NT LKLT.

® Avallahbe From che Manifsrouers' Somdanckzotion Secisty of fe Vabve and
Fluiogs Industry, 1815 N. Fon My Drive, Arlisgton, WA, 22209

™ Availtgiole from Awmerivun Weliling Sacisty, 550 Lelouse Rit PO, Boa 351040,
Pfiami, FL 33135

* Available fron Ateerican Society for Nondestructive Tasting, 1153 Argoe
Fincw, Codumbus, (H 437280514,

" AVALAMIE [Om Nockety Nt AWtnmolave degueses, SO0 Canimivesilth Crive,

‘Warreodale, P4 13095,

stluticn ghhealed condition tnless other heat treat conditigy,
are agreed upon by the manufacturer and the purchaser, Ty,
fittkngs shall be formed by 4 hot or cold process, and weldeg

a shielded welding process with or without the additfon oF il
metal.

4.2 Fittings shall be furnishied cltan and free of scale,

4.3 Welding:

4.3.1 The joints shall be {ull peoriion double-welded o
single-welded bult icints emplovine fusion-welding procecea,
with or without the addition of Aller metal as defined undey
Detinitions, ASME Boiler and Pressure Yesscl Code, Sectipg
IX. This specificatton makes no provision for any differenceig
weld quality requirements regardless of the weld joint-type
etuployed (single or double) in making the weld Welding
procedures and welding operawors shall be quadified in acoop.
dapve wilh ASME Builer and Pressue vossel Coda, Scehim
IX.

4.3.2 For littings employing multiple passes, the root-pag
may be made without the addidon of Gller metal.

4.3.3 The alloy content (chromivo, nickel, molybdensm,
coluntbium, and tantalum) of the depogited weld matal shall
conform 10 thas reyuired of the base metal or for eguivalent
weld metal as given in the AWS Gller et spocification A%4
or ALY, cxcept that, when wolding on Types 3641 hase mldl,
the deposited weld metal shall comespond, respectively, o
AWS Types E308L (ERIIEL) and, when welding on Type 321
hase metal, the weld mety] shall correspond to AWS Types
ExT ('ER34TIEH' ER321).

4. Chemical Compnsitinn

3.1 The steet shall conlorm o requitements of chemicel
compositivn [ur the respective maresial prescribed in Tablz 3
and Table 4. Methods, Practices, and Definibions A 751 shal
appty.

3.2 The sicel shall not contain any unsoecifed clements
the oodered grade to the cxtemt thar it conforms to e

requiremenis of another grade for which that cloment is 3
specified elernent haviog a required minimum congent.

3.3 Mili certificates of anatysiz of 2ach heat of steel shall ke
furnizhed on request.

6. Mechanical Properties
6.1 The material used in making these Bitings shall confor

TAELE 1 Chamisal Requirements

Mole—Where an ellipsis (_..) appears in this Table, there is o requiresent

s

) Comparitinn K. S
Ursas Lihes Carton, | Mar- Phog- | Suliwr, | Rlkon, | Shramium Mok Molybderam | Ta- | Colum- | Nt
Cesigna- | max® | gomgen, | phooas, | max max Nlum | Biurt phs R
[l max max Terbalum |-

. - — -, —"__'-'-.
TR alL, s3043 | ooan 20 0.M5 | ooa | 100 12.0-20.0 B.0-13.0 - . .. .10
TP 316 S318m3 9,030 pEu] 0045 N30 1.8 16.6—-18.0 100150 200-3.00 ... - J.10
TP M, 5117| 2.004 200 L 0.050 1.00 16.0~H1.0 11.0-158 ke W] . .10
TR O il ]l .08 E&n .o oLo3r [, I T.0— .61 AL X C = .. [N

TR M7 SMM0 | 008 200 ads | aoan | oo 17.0-140 %.0--13.0 o o a R

Mew designat an eatabdshed w agcondance wilh ASTM Pradice € 527 and SAE . 1ogg,

“The: carbian analysls shal be reporled i Me nearast (.01 % sxceot for the iw 2arbon (0,090) types. tat ahal be reponied s the noarest 0001 ™.
“The tlewium content snall he nod lass Tran fve Emas the carbon conlant and e ora than 970 5.

“The calurmgmin plus fanelum conbent shall be not less I %n Mmes the carian eantent znd not mare than 1040 %,
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TABLE 4 Product Anadysia Tolerancas®

——
Zlemant Talgrance Cwer the Mesdnuorm
Lamil v Lindar the Mindmesr | ik

Zarban 0005
HanFanese w040
phupsfneabs agig
Guliur 00
SR 005
ghromim 0.2H

i LA THi]
FalyeriatIm 413

o 0.008

e
Arhja table thitd Mok apphy fo heot analysia.

1 the 128t requirernents listed in Table 5 for the specificd grade.
\fechanical tests made on the shect o plake by the manufac-
prer shall qualify the sbect or plate material.

6.2 Mccharical proportizs o HtHings made 1o diy specilicae
iion ars net verificd unless specific tests and limits have heen
gprced upon hetween the purchaser and manufacturer

4. Aeat Treatuent

7.1 Heat treatment is nat required (sec t3.1%,

4. Permissible Variotons in Nominal Iimensions

%, Refer to MSS 5¢ 43 for lolerances for fittings coverad
by this specification. For figings not coversd in M35 5P 43

iwyes and laterals) acceptance limits must be agreed upon
betwren the purchaser and manufzcurer,

1. Hydamntatic Tcata

5.1 Hydrostalic testiog of the fxings ia not required by this
pecification. :

W, Surface Quallfy

I0.1 Fittings supplied under this specification shall be
wamainad vienaily  Selesrad tvpical suiface dizcontinuibics
shull be explored For depth. The fitings shall be free of surface
tiseontinuilies that penclrate more than 5 % of the specified
wminal wall thickness, except 25 defned iu 10.3 and 10.4, and
diall bave a workmanbike firisk. .

102 Surface discontinuities deepec than 5 % of the speci-

i8d nominal wall dickness, except as defiped in 10.3 and k4,
il be romoved by (e manufscomer by ooseldeiog or

minding 10 sound metal, and the repuired areas shall be well
ired, The wall thickness at all points shall be at least 872 %o
#thr specified nominal wall thickness, and the diameters ar ail
Mints zpall be within the specified limits.

A

TADLE & Moahanioal Tant R nsrmearta
Tengle  § vied | Elongr P
NS Swvengih Sirangth fign i Hardress, mas
Tips | Deswgna- - 2in.
bos : f 150 men), ;g Raocwed
ksi | (MPa] | wsi [[MPA) i, % Brined B
R .
N4 | ganeqd |70-95 [445-ESHE 95 | 0| s0@ | 183 | S
Wi | gyegoa |To—0f [aRS-REE] 75 [ 170 40N ny 95
7L | 70 |Fo-1golsis-ga0| o | 208 | 380 [ @7 S
W ! gpeegn ri-t00l515-380) 30 [ 208 | 400 | 217 ) %
W gm0 lrﬁ-mums-ﬁm 30 |05 smo |Fe2| ®
* Bithiy Briral o Pockwd B Hardness is parmissibie:
4T

i A 774/8774M

10.3 Surface checks (fsh scale) deeper than ¥4 i, (0.4 mm]
shall be removed.

1.4 Mechanical marks deeper than in. [1.6 mm] shall be
removeid.

10.5 When the removal of 4 surface discondnuicy recuces
the wail thickness betow 3742 % of the specified numivai wall
thickmess af any paint, the fitting shal) be subject fo rejechon or -
to repair as peovided in Sectien 13.

11, Inspection _

11.1 The mapufactmer shall Ao the purcnaser s e
all ressonable facilities necessary 1o satisfy him that the
maserial is heing furnished in accordance with the speeifica-
fian. Miil inspection by the purchaser shall noo interfcre
unniecessanily with the mamfacturce’s operations. All tests and
inspections shall he made at the place of manufacmre, unless
otwrwine agresd . -

11,2 Other tests, when reguired by agreement, shall be made
o wacerial of the lois coversd in the ordae

More 1—A lob shall consist of ol Rlings of the same ppe, size, and
wall “hickness, manufuciived froem ome heat of material and wing ons 1o
number af elecrode o g beat of weld wire,

12, Kepair of Lielects

12.1 Injurious defects that are deeper thap the minizom
specified in Section 11 may be repaired with the approval of
the purchaser. Such deferts shall be entirely removed by eilher
chipping, machining, or grinding before welliog, Rewelding
shall be in accordance with 4.3 of mis specification,

13. Rejection and Rehearing

13.1 Material rhat Fails to conform to the requirements of
this specification may be rejected. Rejection should be reported
tn the producer or suppiier prompily and in writing. In casc uf
dissatisfaction with the resulls of the test, the producer ot
supplicr may makc claiin for hearing.

L.z Prongs e develop deluols w ahop woding or
application operations may be rejected. Upan rejection the
manufacturcr shall be notified in writing,

14, Certification

14.1 A certification that the material conforms to the re-
quiternent of this specification shall be the bagis of acceptance
of the maenal, When requestad by o pRoclisc, tbe e
facturcr shall repont to the purchaser, or his representalive, the
rcaolts of any supplementary test rEquirements.

142 Certification shall include the specificarion year of
igsue and revigion lefter, if any.

15. Preoduct Marking

15.1 Pach fitiing shall be Jegibly marked wirh the manetac-
tsrer’s name or brand, the schedule nomber or pressurs class of
thickness, the specified size, the specification oumber, dhe
grade of material listed in ‘lahie L. the heat auwmber or
manofacturer 5 heat identificatton, and the leters “HTO" o
incicate that therc has heen no heat treaiing after welding or
Tunialng.

Nere I—bor purposes af ideniificaton miukiog, the miaffaclorer is
considered the ugaization that cerfies the piping componeot coriplies
with the specalicadon.




M A 77a/a774m

15,2 The specilication vear of tssue and rovision lener. if
any, are nob reduited far product matking

15.3 Bar Codirg—In addition to the vequirements inl5.1
and 152, bar cading is acceptable &5 o supplemental identih-
cation melbod. The purchisst may specify in the order a
specific bar coding system 1o be used. The bar coding sysiem,
il apphicd at the diseretion of (he supplier, should be conzistent
wilk one of the published industry standards for bar coding. [f
used on small fittings, the bar code may be applied ta the box
or 3 substantially applied tag,

16. Packaging s
16.1 The manufactirer shall box, crate, or package in sccure

lifts or bundles 1o ensure safe delivery, If spectfied, the ends
ghall be protecied with wooden or plastic phags. Specigl
packaging reguining exora operations other thin those aboye
must be specified by the purchaser.

17, Keywords

17.1 austenitic sminless stzel; corrogive sexvice applics
tione; pips Hbings ctoal; piping spplicatioms: siminless  chesl
fittings; (emperature service appiications-10w

SUPPLEMENTARY REQUIREMENTS

These requirements shall not be considered unless specified in the order. in which event, any or sl
of the supplamentary 1csts specificd in Section 51 10 55 shall e made at the place of manufusture,
urdess otherwise pgreed upon, ‘The tests specificd shall be wilnessed by the purchaser’s inspouhor
bofure shipment oF matarial i @ epecifie? in the onder

S1. Produoct Analycis {Note 8L}

51.1 A product analysis shall be made from cach heat of
base metal and from sach lot number of welding filler material
psed in the fitings offersd for dolivery. The analysis shall
sonturm e the equirenwents of chemical composition for the
respective material prescribed in Table 3 and the tolerances
shown in Table 4 :

PMote S1 -1 the mesubts of any of the tests specified in Supplementacy
Requircoents 51, 52, or 53 do ool confar [0 requietesls, rebests may
be mad: at the manuficturer's expense on additionai Ritngs or represcn-
ttive tezt pioces of double the original rumber from e same heat or ot
as defined in Supplernenlary KeqUIEiedts 3L, 32, 4 33, Ga il wiiuh

shall conform, 1o te rpuirements spocificd.

52, Tension Test (Note 52)

§2.1 Onc tension tost shall be made on ooe fithog of
ropresentative test piece (Notc 52) per Lot (Note 1} of fittings.
The tenginn specimen shall include the weld and be preparedl so
that the weld is a1 the midlength location of the specimen.
Acceptanec Himits of the teasile properties of the specimen
shall be hased upen agreement between the purchaser and the
manifactiees,

Nore 57— Where the st specimcn for the ession tost cuinok be taken
fru a figing due (o size [mitaans, 2 representative test piece shall be
abvained The besl piece shuath be from the same heat 25 @ smngs i
cepresents ond shall have approgimately the same amount of cold
working. tn addition, test picoes reprosenting fittings shall have 1 ceoss
scrtion coquak to the greatest <ross sectivn of the filing, and teat FRCES
representiog ftings manutactwcd from  pipe shall heve an oulside
dizameror and wall idckmess squal 13 tosc of the fiting. The tast piecs
Fittings shall be prepared w e same weld procedures and frinty the same
nEaLE OF MATedals 45 Wee Nubieps il e saueka.

83, Ultrasontc Examination

S1.1 The hase matepial from which each fitting is made shall
be vitrasomically cxamined 1o determine is soundness. Accep-
tance limits shali be s zereed upon belwes the purchascr and

the manufacrurcr, Petsooncl performing WDE cxaminations
shall t: qualified in accordance with SNT-TC-1A.
84, Liquid Penetrant Examination

S4.1 Afl surfaces shall be Yiquid-pencimant examined. The
mcthod shall be i agsordance with Practice B 1AS. Accepiance
limits shall be as agreed upon brtween the purchaser and {be
smarwfacturer. Personnel! performing NDE examinations shal
be qualified in accordasce with SNT-TC-1A.

85, Mondestructive Electromagmetic (Eddy-Current) Test

85.1 For eddy-curtent tesiimy, the culibration tube sbal
GRIin, gt e v vl e moeoufectaren, any o nf tha
following discontinuities placed in the weld 1o estahlish 2
minkmum scosiivity levet for rejection.

§5.2 Drifled Hole—A hule pot larger than 0.031 in, (0.7

yom] in diameter shall be drlled radially aed completely

taraugh the tube wall, care being taken to aveid distortion af
the tube while drlling.

$3.3 Transverse Tonpennial Nefch—Using a round tool o
file with a ¥-in. [6-mm] diameter, a noich shail be filed o
mifled tangential to the surface and tramsverse w (e lonmie-
dinal axis of the mube. The noich shall have a dopth ndt
exceeding 17 ¥ % of the specified wall thickncss of the turb: &
0.00 in. [0.102 mm], winclever is greatcr.

534 Longtruding Mok —A ool 0031 i [ 70 o] A7
fess i width shall be machincd in a radial plane parallel to the
tuhe axis un the outside surface of the wbe, to have a depth 0dl
exceeding 12 ¥ % of the spocificd wall thickness i the mube o
0.004 in [0.102 mm], whichever is groater. The length of 1L
noleh shall be compatible with the testing method.

85 5 Firtingy prodicing a sigral equeal (0 or seeaer than e
calibeation defect shall be subject to repeetion. To he accepte®
aftcr rework, the fittings must pass the same test Lo which i
was originally subjected. _

$5.6 Personnel performing NDE examinations shall L
qualified in accordance wilh SNT-TC-1A.
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qm” Designation: A 403/A 403M — §7a

Standard Specification for
Wrought Austenitic Stainless

an amencar Maloral Standarg

Steel Piping Fittings’

Tltir atandacd i issued wnder e fred desigmation & 034 203M; the number immexdiely followizp e dengmation ndieaie; e pear
af nrigioal adoption ag, o the case of rEvisEn, e year of Jisl mvisiou. A nambe in parcathesca tdicale the year of Tast reapproval.
A superseipt epsilim () indieates an edilirial chanpe since the las revigion or peipptoval.

This stamdurd fus ben upproved for wm? iy agencies of the Dieait siem of Defence.

1. Senpe

1.1 This specification tovers wrought stainless sieel litlings
for pressure piping applications

L.2 Several prades of auseepitic stainless steel alloys are
included in this specification Geades are designased with 2
prefix, WE or CE, based on e gpplicable ANST o MS3
dimensionz] and ratng standards, fespectively.

1.3 For cach of e WP stainfess grades. several classes of
fittings are covered, to indicate whother seamless or welded

construction was ubilized. Class designations are also utilized
(v indicote the noodettructive tost muethod and axieat off

popdestructive examination (NDE) Table 1 iz 1 gepetal
surmmary of the fitting classes applicable to all WP grades of
slainlecs steel covercd by this specification. There are nw
classes For the CR prades. Specific requinsmends are covered
elzewhere,

1.4 Thix specification is expressed i bath inch-pound wnits
and i ST umits. Flowewver, wnless the onder speciimes The
applicable” M" specification designation (51 units), the male-
rial shall be furnished o inch-pound omits,

1.5 The valses stated in cither inch-pound units or SI anits
are to be regarded separately 4s standard. Within the text, the
8T ooits are shown in brackets. The values stated in each
cyetarm o nnd avact sgnivalentt therefore. cach swste must
be used independently of the othor. Coczbining values from the

rwn sysiems may esult i nonconforrnance with the specift-

cagon,

1.6 This specification does not apply to cast seeel firtings.
Austenitic stoinless sizel castings are covered in Specibications
ASSUA ISIM. A TEWA TAIM, and A T4HA T44M,

2. Referenced Ducuments
21 ASTM Stonderch;
A 162 Practices for Detecting Suscepribility to Intergranu-
lar Anteck in Austenitic Staintess Steels’

' Thiis specilictiom is tikdor the jurisdicdom of A%THM Commitees A-1 e Sesl,
Stpinless Stenl, and Bmad Alloys and is the et reepuasibility of Subcmnariges
ALY o Steel Tvegigs and Wrought Fadngs fur Piping Applicotians and Belting
Material: for Piging and Special Purpose Applirstions.

e chiton sporved e, 13, 1996, Jan, 10, and Juae 1. F997, Mublisbid
Movemher 1907, Oigmlly mablishet o A 403 - 56T, Lasc previows edition
A AEIEA ANIME - 76,

2 finr ASME Baiker sl Pregaure Veseel Crube applications. soe melued Specifi-
ot SA-E0 i Sectica 1 nf choy Cade.

T Apnieal Fani of AXTI Siandacds, Wl G1.03

M4

TAALE 1 Fiing Clagses hor WP Grades

Clasa Cansrcion randestuchive Examinaton
5 Seomless Nono
W Wieldag Hadsagraphy of LiHFasonge
Wy ‘Whidnd RarBagraphy
wu waldao Listrasoni;

A 351A 35IM Specification for Castingd, Auatcnitic,
Austenitic-Feritic (Cuplex), for Pressare Contaiming
Parts*

A 370 Test Methods and Definitions for Mechanical Testing
of Steel Products?

A 382/A 3B8M Practice for Ulhtrasonic Examination of
Heavy Steel Forgmgs®

A S80FA AROM Specification for Geperal Requiremencs fr
Flat-Rolled Stainless apd Hesl-Resisting Steel Plate,

Sheer, and Strip!
S TATIA TATM Specifcation foo Cacting=. Tan-hromidn.

Iron-Chromium-Nickel, Corrosion Resistant, for Genzod
Application*

A 74418 T44M Specification for Castings. Iron-Chromswit-
Nigkel, Carrasion Resistant for Severs Service®

ATS1 Test Methods, Practices, and Terminology [or
Chemical Analysis of Stez] Produets”

E 1S lesl Methods tor DEEMUNImE e Averags Ouaio
Sizet

E 165 Test Method for Liquid Pevetrant Examination’

2.2 ANSI Standards:

.ANSI B16.9 Factory-Madz Wrought Steel But-Weliling
Fittings

ANSI RI6.11 Forged Steel Fittings, Socket-Welding and
Threaded -

ANSI B16.28 Wrought Sizel Butt-Welding Short Radiss
Yihnws and Retoms

2.3 MES Swndards:®

MSS SP.25 Standard Marking Sysiem for Valves, Fitmngs
Flanges, aned Unions

= Aol Buok of ASTM Slendareds. Vol 01 Ik
5 Arorictd Ak of ATTH Stenderdc, Yol 0L.0T.
% gl Bank of ATTH Srandardc, Vol 03.0L,
T Ammed ook of ASTM Sfanderdr, ¥t 3303,
9 aqailahle oo Arsarican Narsna! Stendeeds Tnsiinse, 11 Sest 4:2nd S L4

Tluor Mew York, NT 103G, u
" Avaldable TeON MENGACIurEs  SCANOIOIZANG SRswey OF dis Yule

Futuigs Industy. 127 Park 54, Moobeas, Vienns, VA 22150
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iS5 §P.43 Standard Practice for [ight Weight Stainjess

.. Stee] Bog-Weldiog Fidings

w53 5P-T9 Sockel-Welding Reducer Insents

WSS 5P-05 Swaged{d) Nipples and Bull Plngs

1.4 ASME Jotler and Pressure Vessel Codde:

section VII Division 1, Pressure Vessels'®

gaction [ Welding Gualifications”

2.5 AWS Standards:

A 8.4 Dpacifiention for Cavension-Resisting Chromiom and
Chromium-Nickel Steei Covered Welding Electrodes"'

4 5.9 Specliication for Clarrosion-Resisting Chrominm and
Cleominm-Nickel Steel Welding Rods and Bare Elec-
rodes't -

2.6 ASNT:

SNT-TC-LAT1984) Recemmendad Prachice for Mondasinec-
trves lestmg personmel Quililivativa ard Corsificutzon'?

i

1. Ordering Information )

3.1 It iz the purchaser's cespomsibility w speeify in the
hase oeder all ondering inlurpation necessary i purchage

\hc needed material, Examples of such infrmmation nehade bot

e mnt limiked two the following:

3.1.0 Quaptity, number of fAmings of cach kind,

3.1.2 Description of Gting and nominal dimension (stan-

fard or spocial),

3.1.3 Steel compusition by grade apnd Class designation,

3.1.4 For all Grades of WP fillings, construcoun and NDE

¢lass in aveondance with Tabie t (unless a Class is specificd by

e prunchiaser, any Claog may ha furmighed ar the cpiinn of the

sppiier).

3.1.4.1 For alb Crdes of WP Riting?, noless Class 5, W,

WX, or WU is specificd by the purchaser, any Clazs may ba

funished at the option of the supplier,

1.1.4.2 Grade CR firtings shall pot he substinted lur fitings

wtlered to Orade WE bur WI* fitings may be substituted for

Grade CR fitrings.

3.1.3 Supplementary regquirsmenty if any, and

3.1.6 Additiona] requirements (see 4.1, 122 and 141}

1. Material

4.1 The material for Rtings shall consist of forgings, bars,
plutas, o peamlass o welded tabilar producs that condofm to
te chermical requiroments in Table 2.

47 The stoel shall be meited by one of the following
HACessat:

421 Electric furnace (with separaic degassing and refining
apticoal},

42,7 Vhouun fomace, o

4.7 4 Une of tie foroer fulbuwed by vasuwan ar alactroelagg-
vonsumable remelling,

43 If secondary meltng (5 empioyed, the heat shall he
defined 45 all ingots remalted from a primary heat.

W Aackick fmoe Amercan Socauy of Mechanicu Fopinses, 345 G ¥1h 51,
0 aymhble Frm Ameccan Weldumg Sucety, 530 Lokams R, 0. Box
3§16y, Miami, FL #3135,

"1 apailaube Frmd Amenian Sociecy far MoplestucHve Tesling,
Tlagp, Calambos, COH 43272480513
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5. Mapnfucture

5.1 Forming—Forging of siiaping operations ma¥ be per-
formed by haumering, prossing, plercing, extruding, upseing.
olling, beading, fusion welding, machining, or by a combina-
tion OF twa or mere of these operadons, The forming procedure
shall be s applied that it will nct produce imjurious defacts in
the Fftings.

5.2 All fitings shall be Bcat meated in accomdaics with
Section .

53 Crade WP ftings ordered as Class 4 shall be 0I
seamless constroction and shall mest all requirements of AMSI
RB16.9, B16.28, or M35 SP-T9.

5.4 Crode WP Fttings ordered as Class W shall weet the
requirements of ANSI B16.9 ar B16.28 and:

5.9.1 Shall have all pipe welds made by mill or the Ertiog
AnuGHer witl e additon of fller matal eardicggeaphically
examiged throughout the entire length in accordance with the
Cnde tequirements staked in, 5.5, and,

5.4.7 Radiography is act required on sieale Jongitudinal
seam welds made by the starting pipe manufactucer oo the
fitting wanufacturer if made withont the addition of filler
ineial.

543 In place of radiographic exarmnailon, welds made by
the liting manefacturss may Re ultragomically cxamined in
accordance wilh the Code Tequiremels stated in Ly A6

544 After final heat treatment, the grai size of “H-Grade”
stecls shall be 7 or coarser in accordance with Test Methods E
12,

4.5 Guowde W rtings srdersd as Mazy WX shall meat the
requiremenrs of ANST B14% or B16.2% and shall have all
welds, whether made by the fiting manufacturer or the starting
matertal mapufactoer, radiographically examined thronghout
their entire lenzth in wccoidance with Paragraph LW-31 of
Scction YO, Division L of the ASME Boiler and Pressutc

Sezsel Cade.

5.6 Crade WP fittings ordercd 25 Class WL alall jucr the
requirsments of ANSI B16.% or .. -6.25% and shall bave all
welds. whether nade by the itting manufacmrer o the starting

material mamdfacturer, ulmasomically examined throughont
-their conire lenpth n acoordance with Appendix 12 oF Scoion

VI, Divisien 1 of ASME Bailer and Pressure Vissszl Code.

5.7 ‘The cadingraphy or ulirsonic examination of welds for
this class of fitings may be done al the option ol the
mapufacharer, ither prior to or after formuag,

5.8 Dersonael performing NDE examigations shall be yuali-
fied in accordates with SNT-TC-LA.

5.9 Grade CR fittings shall meet the roquircments of M35
SP.3 and do not regutire noodestrucrive AT

510 Al fithipgs shail nave e weldcls, wubling aperhear,
and welding proceduores qualified upnder the provisians of
Section DC of the ASME Boiler and Pressure Vessel Code
except tat starting pipe welds made without the addition af
filler metal do mot require such quatification.

500 A joints welded with filler metal shall ke Ttxshed in
aecordugse with the rerpnitRments of Paragraph LW-15 (a} of
Section VIO, Division T, of the ASME Boiler and Prossun
Wessel Code.

5,77 Ihttinas machined from bar shall be restricied to N5 4
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TABLE 2 Chemical Regquiramants
MNote |—Whem an eWipsis {.) appears in this Table, thee & oo requitement

Eraoe™ Composiion, %

G WP Grdta CR re NIn? pe g a8 hal C W m P Qdhara
We 304 R Jid 1. aon 05 DoE 100 BO-110 18.0-20.0 -
W SaH R W4H Q010 2 o045 0030 100 BO-11D 18.0-H0.0 —-
WP 4L CR 3L 0.0857 2.00 045 0030 140 RO-13D 16,0200 R
WP 304LN CR LN 0830 2.00 045 0030 07 A0-105 1R0-20.0 - LB
WP M R AN 0.8 2.0u UG UMK WD B 122N 40218 -
WP a0g CR 309 015 200 0045 onat 100 120150 20200 -
WP IID GR350 .14 200 0,045 0O 150 19.0-ZB0 BAO-3E.0
WP 316 CR 36 .08 2.00 Q048 DO0AD 100 M40 15.0-18.0 2uneg -
WP 316H CAMGH D01 200 g4 0090 100 100-i10 15,0180 =000 . ..
WP J1ELNY CA BN e 200 0045 05 075 1 D=140 1R0-18.0 260306 . 01015
WP L A 8L 0.8358 200 a0ds 00 16 1001605 16.0=180 M- L L =
WP 316K A 316N .08 2.00 Q4ds 0030 O7R 11040 16.0-18.0 200300 .. (L0018
Wa T CR M7 008 206 0045 0030 100 11.0=150 18.0-20.0 3040
WP 7L A 37l .30 200 O4dS 0080 1.0 10150 TR = AT -
Wk CA R 0.8 2. o4 0fn 100 9.0-f30 17050 £ .
WP aziH CA 321H 1o4-01t 200 Qo045 00AG 100 9.0R-13D 17.0-20.0 @
WP 34T CH 347 CuB Z00 a5 G030 1.00 9.0-13.0 170200 H
WP 3TH CA 347H cOo4-010 200 o0& 0030 1.00 98130 17.0=20.0 !
WP 34a A M5 105 20 ngas 403 100 9.0-130 17.0-000 " TaH - 610

s 13
WP 34BH R 348H G480 200 0045 0030 100 BRO-134 - 17.0-2040 T =00
mHx
WP XM-AD CA ¥M-1%  0.060 4.05-A,0 0040 003 00 115135 205035 1,50-3.00 WZyan
Wk 511289  CAS3I2Ed {020 1.0 0030 000 08 1F5-185 19.5-205 B.O=55 01B=0.22  Cu 050100
Wi 31726 CASIIEE 008 200 DMS O 075 135175 18.0-2000 4,050 o010 max G 0rS mak
WP SI1728  GMN SN [O3D 200 pMs 00D 075 13517E 17.0-204 454 QI0-0.20  CuoTSmex
WP 5585  CF 534565 0.0 34-7.0 0030 4013 100 ARD<AD Fa-360 4.0-50 405 Ch =01 mae
WP 933288 CA 577228 004008 10 0020 0015 O.F  H.0-3340 26,0250 Ga 0080018
Al (LODE
b 0610

A Sea Secilon 15 for markng requirsmanta.
“ Wax|murm, unkess otherwiss irAcalad,

* Tha mathod ol anakmes for nitrgan $hall ba a matar of agraament babwean e pURasy ann manufachrer.
@ Eqr sl diamatarar tin walls, or by, whess mamy draring prases ace oulmd, 3 carbon masdimm of 9.040 % is neceseary n grads T A0t and TP 3166, Sl
culside chamaloe 1Lt ara dafined a5 those 8ss than 0500 in. [12.7 mmj In-outsda diamater and Sht w2 tubes 35 tose |aas than 0.04% in. [1-2€ mm} in Imege wal

mic_kness.
£ 00 pleread tubing, the rickel may be 11.050-16.00%,

F The Mtarlum content kall be nol fese than (e Hmas 1ha carban contant and Aot mone then Q. %.
S| HIBMEETL COITIENA BRI DB 1WA [0 1IR30 Tuwr Wiimss 1T wealiun uurien o oned st g har BT L

™ Tha cofmblym plus BaEum contant shall be rot fees than ben tmas te cation Gantént and nat meee han 1.8 %.
"Tha colurnbluim Hugs antahum contart $nall be nal kees than akghl fmes e carbon content and nol man han 100 %.

< Cosambiurn Pl lantaum, 9.10-0 30 % venadum, 0,10-0 "> %,

or smatter. Elbows, renmm bends, tees, and header tees shall not
be machined directly from bar steck.

5.12.1 All caps machined ftom bar shall be examined by
liquid pemetrant in socorlance with supplemenary Require-
ment 57,

513 Weld buildup is permuted to dimensionally correct
unfilled areas produced during coid forming of swb ends.
Radiographic exarmination of the weld buildup shall not be
required provided that all the following steps are adbered o

5171 The weld procadure and welders or weldine cpera-
tors meet the requiremeents of 5.10.

5.13.2 Amealing is performed after welding and prior to
machinig.

5.13.3 Al weld surfaces wee ligeid penetrant examined in
sceordince with Appendix 8 of Section VIII, Division | of the
ASME Boiler and Prossure Vessel Code,

134 Kepalr of areas in e weld is pennical, hue 50000,
5.132, and 5.13.3 must be repeated,

5.13.5 Firtings shail be marked with the symbol WEU
foliowing the alloy designation and classification marking {for
example: WP 304304 L-5/WBT, WP 316-W/WEBL, ele ).

5.14 Smb ends may be produced with the entire lap added
weld metl to 2 sraight pipe section provided the welding
satisfies the requirements of 5.10 for qualifications and 6.4 post
wigltl beman eeauoege

5.14.1 Grade WP Class W—~Radiographic inspection of
the weld is required. See 5.4

5142 Grade WP Class WX—Radiographic inspection of
all wekds ia required, See 5.5.

5143 Cirade WP Class WI'—Ulirasonic inspection of 2ll
wolds ia requircd. Scc o6

5.144 Grade OR—Nondesuctive cramination is not 02
guired. Sec 5.12.1.

4. Beat Treajment

6.1 All [ittings shall be Furnished in the heat-treatcd cond”
L. The heatstsat puccduic, grcopt for thoae grodes lcted 1
62, shall consist of solution annewiing the Mttngs at 2
n{nimuc emperanre of 190FF [1040°C] untdl the chrogd®
carbiges po inte solution, and then wooling at a sufficicot mié ta
pravent reprecipitation.
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g 12LH, 147H, und 348H shall be sobubun an-
g5k [ 1354)°C] mindmun, 531254 shall e solution
4 gt J100°F {1150°C) minimum, 333228 shal! oo
o at 2050°F [1120°C), minimam, S345653 shall

apnealed in e range’ 2050°F [1120°CT 1o 2140°F
_ The ppximun emperature (or solubon annealing
"t, 321, M7, and 34TH under 6.1 and 6.2 shall be
o (1LS0PC]. .
7 A goiLlun aonculing tompeeaiara abere  1AS09H

4] may irpair the resistance to intergranular LOTOFion
e pbSEQUENT EXPOSURE tO semsitizing conditdons o 321,
W, 347, }47H, 148, wd 348H. When specifizd by the
- hascs, A fowe ternperature  stabilization ur cesctution
ﬁahhﬂl e ysed subsequent 10 the initial FHeh wipperatire
i srn amneal {sec Supplemental Bequiretnent 5107,

d All welding shall be done prior to heat meatment

.4 Fittings machined direcdy from solution-annealed forg-
. and har stock nocd not be resoludon annealed.

ﬁchgmi,l‘,ﬂl Cunrposition
1.1 The chernical compositien of each cust or heat used
" gl b darzrmined nd shall conform o she roguirements of
e chemical enmposition for (le respective grades of mavorials
sted in Table 2. The ranges as shown have been expanded 10
. godude viriations of the chemical analysis requirements that
e Gsted in the varjous speeificadons for starfing matcrials
i (pipc, wie, plate, bar, and forgings) pormatly used in e
M oubcnng of iwings © this specification. Methods and
) s reladog v chicnival analy s coquired by thie apeci-
jcation shail be im accordance with Test Methods, Practces,
. Terminology A 751, Product analysis oletances in accar-
fance: with Specification A 4804A 480M arc applicabie.

17 The stec] shall uot contain amy unspecified ciements for
bz omlered mrade o the exteat that it conforms to the
jequirerents of another grade for which thar element is
specificd zlement having a required manimurm content.

73 In fitungs of welded construction, the siloy comtent
fearbon, cloomiom, sickel, molybdeomn, colunbiwm, and
Batalm) of the depasited weld metal shall conform o that
mguired af the base metal or fur equivalent weld metal a5 given
i the AWS Bller metal syecification A5.4 or A%.9 (Typs 348
wold meml i hcted in AWS AS G hor mal in AWS AT
Excepiions 2re when welding on Types 3D4L and 304 base
metsls, the deposited weld metal shall correspond, respec-
Evely, 10 AWS FE308L(ERI0EL) and E304 (ER308), when
welding on Type 321 base metal. the weld meral shall
wrespond o AWS Type E347 {ER347 or ER3217Y; und, when
welding on 531723, 531726, 331254 or 333228 osited weld
Meta] shall comespund Stier [0 1he aloy ol ol die b
Betal or to AWS AS.L1 B NiCiMo 3 (UNS WR6112) (AWS
; 4504 i Cr Mo-3 (UNS NOGOIT)}

: 731 Supplementary Reyuirement S8 may be speciiied
where [6-8-2 Gller metal is required For joining thick sections
of Types 316, 321, or 347 and has adequate corrosion resis-

Mnece for tha ineended wrevice.

H-t-l

Cuazs
CulTsm
G = 11 igg

wspectaon §

wetion of o

T is not &

ke cundl
Jew fiated I
fpings 4t !
= chromiw?
cient cate i

5. Tensile Properties
B The tensile propertics of the Heting matetial shall con-
‘rm e He saquirements of Table 3. The testng and reporing

L

@ A 40818 4038

TADLE 1 Tansile Requirements
Tansile Stengin, mo,

fiald Sirength, min,

AR WP and GA Gragas o [P i [N
04, 304U, 3H3H, 105 30 [20] 5 [515]

a3, HE, Fte, ATEH,

277, 7L, 321, 321H,

347, J4TH, 340, M4BH
831725
4L, 316 5 [176) 70 [48E]
Aah, 318N, SATT2E 35 [2411] a0 [550]
YRL1g 5% 380 0 [&]
531284 44 [300] 94 {5507 o 119 {ERY
393508 27 [186) 73 [500)
S3A505 =11) [415] 115 [7A5]

Elangation Repulmmeiis
* Longitudinal Tramaveres

Shndard reund HeaEman, of el L | aq

proportional spetiman, or shig-
e specdmen, minmam »n
4 0

shalt be performed in accordamce with Methods and Delinitions

A 3T
K. HKecurds of the wnsion e wade i ths aEpetingg mberial

shall he coriification that the material of the fding mects the
reyuirsments of this speciticaton provided that heat treatrnents
ure Lhe sarmc.

$3 If the caw material was not tested, or if the heal
wweatment of the raw material was different than the heal
weaiment of the fiting, the fiing manufacturer shalt perform
at least ane tension st per heat un (material representalive of
the fitting, and in the same condition of heat realment as the
fiting i represenis. Qualification of welding procedures shall
be in acordance with 3.8

§ 4 If a tetisiom test through the weld is desived, Suppiemen-
tary Requirement 52 should be specified.

9. Hydrostatic Tess

3.1 Hydrostatic festing is a0t neyuired by this specification.

9.2 All Grade WP fittings shall be capable of withatanding
withour Failore, leakage, or impairment of scrvicaability, a test
pressure egual w0 that prescribed for the specified matching
pipe or equivalent matsrial.

2.3 Al Grade CH hthngs, except ees ruveed in3.0.1, slall
be capable of withstnding without failure, leakage, or impais-
ment of sesviceability, 2 test pressure based on the ratings in
MSS SP-43.

G.3.1 Grade CR tess fabricated using intersecton welds
shall be capahle of passing a hydrostabic test based an 70 % of
tha ravinge in W9s SPAl

10. Susface Qualiiy
10,1 Fitdngs supplied under thi specilfication  shall be
exarmined visually. Sclectsd typical suwface discontimities '
shall be explored for depth. The fttngs shall he free from
sucface discontinuities that penemale more than 3 % of e
specified nomanal wall [NCkDess, siuspl as tefimed in 10,2 apd

104, amd shall have o workmanlike fnish.
10.% Surface discontimuities decper than 3 % of the speci-
Ged nominal wall thickness, excepi as defined in 10.3 and L.,

297
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shall be removed by the manufacturer by machining of
grinding to sound mewal, and the repared arcas shall he well
taired. The wall thickncss at all points shall be at least 874 %
of the specified pominal wall thicknees, and the diameters at all
paoints sball be within the specified Lirnits,

10,3 Surface checks (fish scale) deeper than Y+ in. [(1.4 mm]
shall be removed.

1A Machanieal mark .rhulpﬁ‘ than 4. 0 [1 4] min] <hall
be removed.

10.5 When the removal of o suface discontipuity reduccs
the wall thickmss below 8754 % of the specified nominal wall
thickness at any point, the fitting sball he subject to rzjection or
to repair 28 provided in 10.6.

10.6 Reparir by Relding:

1yG.1 Kepur Of URaccepmble lmptrieciuns in ILE s
wetal is penmissible for Btings mate fo. the dimensional
standards listed in 1.1 or for other standard fittings made foc
stock by the manufacturer, Prior approval of the purchaser is
required o repair special fitings made o the purchaser’s
requirements. Welding of wnaceepable imperfections in ao
case shall be permitted when the depth of defect exceeds
33'%% % of the nominal wall thickness or the defect area
exceeds 10 9% of the surface area of the Btring,

10.6.2 The welding procedure and welders shall be quaiitied
in accordanee with Section [X of the ASME Boiler and
Pressure Vesszl Code.

10.6.3 The composition of the weld depusits shall be in
accordunce with 7.3 and in uswocdunes with the Pmcedlﬂrﬁ
qualificatin fur e applicable material,

1044 Unacocptable imperfoctions shiall be removed by
mechanical means oc by thermal cutting or gouging methods.
Cavities prepared for welding shall be examimed with Liquid
peneant in accordance with Practice E 143, No cracks are
petmited in the propurcd cavities. Personnel performing NDE
examinaticns shall he qualined 16 accordance Wil SI9T-TC-
1A,

10.6.5 The weld repair shafl be permanently identified with
the welder's starmp o symbol in accerdunce with Sccdon VT
of the ASME Boiler and Pressure Yessel Code.

10.6.6 Weld ropair avea{s) shall be blended vniformly o the
huge metat and shall he sramined by ligoid penstunt in
aceordance with Praclice E 165, No erucks are permittes! in the
weld or surmunding Y in, [12.7 mm] of base metal. Personnel
performing NI examinations shall be qualified in accordance
with SNT-TC-1A,

10.6.7 After weld repair, material shall be heat weatesd in
accordance with Scctivo & .

1G.7 Toe Ouings shal be ficc of swalc aud alwll be poaai-
vuled,

11. DNipemsions

14| For litings covenzd by ANSI Bi6.9, ANSI Bi6.1l,
ANST RI16.28, M55 §P43, or M55 SP-T9, the sizes, shupes,
and dimensions of the fctings shall be us specified in those
standards.

11.1.1 Fitings of size ar shape differing from these stan.
durs, but reedng all other requiroments of this speeilication,
tnay be farnished in accordunes with Supplementary Require-
wment 59,

i

.prder. and

1L Inspection
12.1 The menufacturer shalt affard the purchascrs imspecy,
all reasonabic faciliics necessary to satisfy him tha g,
matenial is being furnishcd in accordance with this specifiy,
tion. Inspeetion by the purchaser shall not olerfere vimeg,
sartly with the manufacturer’s operations. All examinatiy,
amd inspections shall be made at the place of manufaet,
unleoe othsrorics agraad apan. L4
12.2 Other tesis, when agreed upou, shail be made frg B
maiertal of the Tots coversd in the order -

11. Rejection and Rehearing

13.1 Material thar fails to conform o fhe requirements o
this specification may be rejected. Rejection should be repag
w2 the prodneer ur soppdien prowgsiy andd iu wOting. Ao casc o
dissatisfacton with the resuits of the i=sis, the producer »
supplier may make clatm for rebearing,

132 Fittings that develop defects in shop working
application nperations may be refected. Upoo rejection, te
mapufacomer shall be notfied promptly in woong.

B Coerilfcatlwe

14.1 When reguesied by the purchaser, the manulsctmr
shall provide 2 certificale of confermance to this specificatin
incloding year of issuc and revision deteer, if any. In additicn,
roquested o provide test reports, the manufacrer shall abe
provide the specification year of issue and revision leuer, T B
any. ancl the Falloawine where applicable:

14.1.1 Chemical results, Section 7 {Table 2),

14.1.2 Tensile results, Section % (lablc 3). Report yied [
stength and nitimate stength o kst [MPa) and peromt
elongation.

14.1.3 Type of hear meammend, Section 6 or Supplemsntay
Requirement 310.

1414 Jumdng malciial, plats, Las, pips (apesify welded o
scamnless), focging,

14.1.5 Seamless or welded constructon,

1416 Any suppiemental testing required by the purchat ey

14.1.7 Heal ideatifcation.
14.2 Certification shall state whether wells have best
eramined radiographically or ulmasonically.

15, Prodnct Marking

15.1 Al fitings sholl have the prescribed informatiet
stamrped o otherwise soitably marked on cach ftting @
accordance with the [atest edition of MSS SP-25, See Tabkd
for marking sramplae Af peades and rlasges k2

15.2 Marking paint ar iok shall not contain harmful amown® B 4
of chlorides, metsls, or metallic sail such as zinc or coppt:
that cawse corrosive atack op heatng On wall thickness® ¥y’
thinoer than 0.083 iu. [2.1 mm), 0o metal impression samP b
shall be used. Vibrating pencil marking is acceptable.

15.3 The proseribed information For buti-welding fittiag - “Hosion
shall bhe: the munumcturer's name or Tadvonek (o RS E;:E“l
schodule numher or nominal wall thickness designation, 52 4w
grade (Table 2), cluss. and the heat aumber or manafacts® Y o b
heat identificativn. The class § marking need not be added # ks g gei
the material grade for thezaded or socket-welded Attings- :umi Erar:.

......
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TABLE 4 Product Marking Examples hor Grades and Clasgas

=~ arae and Clags Markong Descption
FEH_GM Singla grade: Mo clas3es in GR grdes
RO WALstihe grades, meet chemictl and
mechanical propediss of each
W35 Singie (rade; seamiess
P304 Single: Crade; walded | AT r UT plga
waldg with filer et and all fittag
maruACUIE's welds
WP $inge grovie: weloed: FT all weigs wih
ar yagmeut nies ookl
WP3-W Singls qrae; watded; LT 24 watds wit
or wothou THier sl
WP -5 Multla grades: meet chamicol s
= rsehanical propanties of each:
= FearisEd )
WPHA- WAL Singh grads: seamises: wH ulldup for
stub ands anty

i

15.3.1 The prescribed mformabion for cold-formed stub
suds with weld buildup shall he: the maoufactorer' s name or
wudcrnark (Noe 1), schedule pumbar or rominal wall thick-
a5 degigration, size, grade (listed in Table 2), class, WBL,
¢ heat mumber or manafacires’s heat idendficitian.

15.4 The prescribed information for fhweaded or soclet-
welding finings shall de: e MATUTACILGE "y doun. o tradomerk
iNote 1], pressure clags or schedule pumber, grade (Tzble 1,
and class.

More 1—For purposes of dlentificadun marking, e manufcuer js
considored the orgeoizadon thar rerufies dhat the pping COmMpaB2nt
compies wirl thip specificehon

15.5 Firtings mecting tbe chemical and mechanical property
requirznents of Table 2 and Table 3 {oc mare than ooe grade
desiynation may be marked with more than one ciass of grade
designarion, such as WP3I0AAG4H: WM TME . WP
304145040, WEIIEALEL, et

156 Har Lodomg—In aodivo e Wie coquircmenta in 15.1,
15.2 153 154, and 155 har coding is acceptable as 2
sapplements} identification method. The purchaser may
specify i the order 2 specilic bar coding tystem €0 be used. .
The bar coding sysiem, if applicd at the discretian of the
supplier, should be comsistent with ome of the published
industry atandurds for bar coding ¥ used on smalf fitings, the
bar code may be applicd o the box era substandally sppliad
tag.

16, Keywords

16.1 austepific stainless steel; corrosive service applica-
v, pipe fttinga; steal; piping applcatione: preselie coemlain-
ing pans; stainess steel fiings

SUPPLEMENTARY REQUIREMENTS

Chme ot mote of the supplemcntary requirements described halow may be included in the purchasse s
inquiry or iu the order or confmact. When so included, a sapplementary requirement shall have the
same force as if it were in the hody of the specification, Supplementary requiremcnt Jetails pot fully
described shall he agreed upon between the purchaser and the supplice,

81. Perulnct Analvsis {Note 51.1)

SI.1 A product analysis shall e made for cach heat of base
metal and, if of welded construction, Eom cach ot aumber of
welding matcrial of the firings offercd for delivery and shall
conform to the requirements specified in Secdon ¢

52, Tensfen Tesi (Nowe 511}

57| Qe EOsion wst shall be mode oo woe fting or
representative test piece (Note 51.2) per lot (MNote 51.3) of
fittings, If the fttinps are of welded constucton, the teosion
specimen shall include the weid and be prepared so that the
weld is at the midlengih of the specimen.

Mome §1,1—IF the results of ony of the =sts spetifed in Supplemeniary
Tguirwmala G, 83, or 22 da nnk canfum m requireiments. meekstd may
he sl At the manuFBCuree s expenye an addilional RRngs o Tepresen:
faulve Lasr pivces of double e ovigiaal mumber froms the same heat or o
a defined in Supplementary Requirmnents 51, &1 ar 53, ewch of which
shall confoem ta the requirments specilied,

Nere 51i—Whers the lest speciincn for the tensian or intergranolar
cwosion bend tost CANRot be talken from & Ating due o size Ihiitaticas,
3 Repregentaing tegt piece shull be nhteined. The teat piece shalt be from
e sames 1o it repTescnts ) sbll TERE 4pprarimanty ds sy awcnok
bF working. In addition, these pleces reproyenting fitiugs manufaetued
T bpucs. plate, or forgngs shall ve & uross section equel ' the greatest
erasg sectint of the fitlng. and ma: pisces rprascnting fittings manufac-
ured from pipe shall Bave an outsnle diamelcr anid wall thickaess egual 2

thase of the fitting. The tosi piece far Etings oi welred coosiucton shall
tn puupiced ta the came watd prusdures and foom the swne heat of
materials o the ftings it rqresenis.

MNome 81.3—A lod shal) crogist of all fiings of te sams [ype, siees, and
wall thickness, manufactund from one bhat of matrnal (and, ¥ fabocation
welding ia pecformed using: one lat nusaber af electvode or ane e of
weld wire), and heal fested using e same [wat-rean cycle n ether a
continuous or barch-lypt fumace Gontvllizg within 2 rnge of S¥F
[28°4°] mnd wrrippecd with ceconding pyromelars 53 thit complet: records
of heut Lreatment are avatlable,

3. Intergranular Corrosion Rend Test (Mo 1)

83.1 Cne intergranular corosion hend test skrall be muade on
onc fitting O representative test piace (Mate 51.1) per ot (Note
51.2) of fittings. If the fitings are of welded constructon, the
bend specimen shall inclucle the weld and be prgpracd su
the weld is at the midlength [ocation of the specimen, Speui-
mens conlaiping a weld shall be bent so that the focation of
weld is at the point of maximum bend. The method of tesnng
shall e in sccorrance with Practice E of Practicrs & 2.

$3.2 Types 304L. 316L. 3170, 32L, 347, and 343 shall be
tested after o heat reaneul capabile of produaing sansibzmtion
In the casc of the other chromigm-nickel steels (Sedes 3000,
the test shall be conducred on specimens repeescriarive of the
matzral in the annealed condition. .

299
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Sd. Ultrasunic Test

S4.1 Each fitting of the ravw material from which each htting
is made shall be lrasonically tested to determine is sound-
ness. The metbod, where applicable, shail he in accordance
with Practice &, 388. Acceptance fimits shall be specified by the
purchaser. Petsonnel performing the examinaiion shall be
qualified in accondance with SNT-TC-1A.

§5. Photomricrographs

£5.1 Photomicrographs at 10 diameters shall be made, tor
information only, of the acmal base metyl stuchare from one
Ftling as furgished in cach lot. The photomicrographs shell be
identified as o fittings size, wall thickness, lot identification,
and haatr The definition of “lot” shall be as specified by he
purchaser.

56, Surface Finish

56.1 Machined surfaces shall have 2 maximom roughress
of 250 pmin [6.4 pm] arithmetical everage. All ather surfaces
shall be suitable for ulrasonic test,

§7. Liquid Penrtraut Test

§7.1 All surfaces shal) be liquid pencorant tesed. The
method shall be in aceordance with Practice E 165, Personnel
performing the examination shall be gualificd in accoilance
with SMT-TC-14.

S8. Special Filler Mretal

58,1 Filler meial shall be AWS Type E16-8-2 or ER 16-§7
fAWS Specifications &5.4 amd ALD, respecuvely). Fitingg
woided with 16-8-2 weld metal shall be narked WP ___ HEW
or R HRW, ac appropriate.

59, Special Fittings

9.1 Pactial compliance finings of size and shape nm
coaforming to ihe dimensional requircments of ANSI Bias,
B16.11B16.28 M5S SP-79, or MSS SP-95 siall meet alf ather
requirersents of this specificaiion. In addidon to the warking
required in Section 13, the prads designation symbol shall be
Followed by the symbol “597.

-

510, Stabdliration Trealrent

510.1 Subscquear to the solution ammea) required by 62,
Grades 321, 32111, 327, 347H, 348, and J48H shall be givena
stabilization beat treatment at 1300 to 1600°F [B15 to 37717
for a mintmum of Mhfin. [4.7 mio/um] of thickness asc thay
caoling in the fumace of in ar. [n addition 1o the markng

reguired ir Scchiva 15, the grade designation symbol shalk be
followed by the symbel” 310."

T Arrrenican Sogioty for TODUTR SO MTAREMATS KT L RARATUTE Srapmadi i £ VEUREE: < avry prabaem righte acvsetan in canceetinn
Hella e e anerrhaned T 01 SandaT, s of this Shamoiand ary capressly sdwyed that detsmmain af tha waitdily af @y sl
patent Aghls. ant My ask of Ffiagement of SN AEhTE, ArG STETE(F AL JWI TESpoTHIRL. ’

This stanaord i subpect b revision af ary fme hymﬂwpaﬂwbrsmwmfmmaﬂdmmbnmmmmrymwmmd
ot rvized, eitey ieeopronvar r wRCTENG, YOuT COTmas ang vl culiwer for rEvizon OF e sEnda o lor aoaiioral standands
and st i sodnesmd b AS TR Hpadgeaizre Yarr cortrrhrtls will reciitea carshl eorsidoeation at d mmesirkg o e responsdts
sschvmical covTTuties, wineh pan may afkanol ffywwﬂmrwwmmmmwnﬁmimdaIﬂ#hmmg}uuMmakam
ona krvcvm . o ACTLE Coeamitan e Stonebortz 0 Barr Hatar ek, West Swstofooksn, A 19928,
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FLOWLINE,
920° ELBOWS

LONG RADIUS

STAINLESS STEELS

TYPES 304, 3041, 304H,
314, 2161, 3160

NICKEL ALLOYS
ALLOY 400, AtLoy 200

ALUMINUM ALLOTS
TYPES 3003-F, 6061-T4

« BTAIMLESS STRELS
a INED A1TnvE
s JLUMINEW ALLDYS

= ETAINLESS STERLS

* STAINLESS STELLS « INED 251hye

REGULAR PRODUCTION Mo

b

P

PART L£ ; PART L3 | PART L4
| SCHEDULE 55 I SCHEDYLE 105 ' SCHEBILE 415
| Fratlizrweight | _ lignps Stamdard LP.S, |
M quisioE | eppeg T W T 7 E—
PIFE nJ.ﬂ.METEH | T8 FAGE | Inclde | Thickness  Approe, Wt | yooie | Thicknass  Rpwor WL | pesie | Iru:xnuz | Apare. Wi,
SIE | L} Dizmater oy | in Pounds 7 Diameter (01 WPads | Diameer L in Puunds‘
o Ben | 11 | 710 065 | G2 4741 033 BE m’z"_ 09 —II—

#l 1.sg I E”*]_ 520 | EZ 13 884 ; B3 s 824 113 i I
1T (LS Trl | 1 135 05 1 . al;? gy 30 1049 133 35

| | 185 | 005 T I B
13 16{3[! r,-:g . 1530 085 _| 31 1442 | 1gg T :m | 1380 140 .56
F— —|— - _| — = — T
11 wm | 2 yg r??o | 065 38 | 1682 09 | as | 1aral . a3
R -;| 3 C 2245 pes .54 | 2157 08 T3l 206; 154 ] 1.54
M‘Il‘ 2875 | 33 l 2709 | .08: KX IR iij l_z 635 | 20 | 133| “2as9 | 03 | 3.00
3_} 3.500 J_ 3334 | og3 ] 200 | 3260 170 T 269 o | 3naa—f 216 48
Eﬁ 4.000 5;., 3 834 | og3 \ 262 ]_3.?60 T 10 375 3. 548 zzﬁ_L us
—4'_L 400 | N e EET 31| 4280 170 275 | _4026) 237 | o
5 | 5383 7 | s3as ll_m? J_ 450 | 5295_| r:m e a.ﬂr:r 5047J_2.ss | 153
6—[ 6525 -I_'F‘ 640? 09 14,013 | &.357 T:]4 T?UEI 6065 L2480 —l_ 24,00
i — LT3 T
& g 8625 12 3407_1_ 109 ] 1730 1_3329 | 148 2o 3.0 [ 7981 a2 | 47.50
o | 10.750 T r0.482 | 134 :32 nn—[ 10 420 | 15.. |- 43.0 uu_l 10020] 38 365 8i.oc
12 ]_127:m ra | t2a3e [ ase | 500 12390 | 180 i aunn| 12.000] 375 131.00
14 T 1—10(:0 21 T i3ass 15:5 |48 00 | 13.624 4| 155 | a0 13. 250| 3;'5 155.00
16 Tra 000 J_?" l_.sam | 145 ]_mu 00 |_5 624 | 133 | 105, oo| 15.250 3?.5 | 202, 09 |
Ha IE DDQ_L:!? T? 570 | 165 125.00 ‘:’-524 | 133 l—,'_L: m': S 17.250 s-r.s | Zdzl:!_u
:o ,,0 100 30 9. ¢24 T_ma 1 165, 09 195-54 |_2]8 | 226,00, 1o, 19,250 | 3?5 raau 0
L\ 24 | 24000 | 36 23.544 | 218 | 280.00 | 23,500 | 250 l 3.mnc| 23,23 250 | 375 | 464.00

ﬂthﬂr IMarvtla ang mutals = be frnishud  where RNy fustifios progietion, ﬂ.relgts‘s Siwan afe fnr Slain'ess Stesl, Appravicate Mickad angd W)rag | Athivy
See pLapes 52, 110 ang welghls ary abtajnen hy S itplying by LAZ Mpproxiaste Al Inueq WIS wrg

Tha " grades At geul:rull:f not awallabre ip Srhedules 58, The v~ EFAUES 20 gltqine By melbplying by .33
Marmarly not avallag g [n Schedulns 2660 and x $frang,

16

T_—-_m »

lesntinues pn ngyy Jagn)




BUTT WELDING FITTINGS

SCHEDULES
55, 105, 405, 805, 160, XX Strong Wall

MADE IN ACCORDANCE
WITH ASME & M35 STANDARDS

= STAINLESS STEELS

= STAIMLESS STFFIS

o, v __
.""""""m o A A T i G e T n Skl S Ll e R R
¥
=
;3:' m

REGULAR PRODUCTION b v INGD BLLCYS
» ALUMINLM RLLOYS
PART L& PARTL L-16 : PART L-3X
' ! SCHEDURE 303 o e
Exirs Haavy LPS. / SEHEDULE 160 N ¥ STRONG WALL
NOM. | OUTSIDE | CEMTER Wil ' “Wal 7 Wall
FIFE DAMETER | T8 FACC 1nalte Thisknarx Bppeny W Tagifn Thickness  Mproz. W tnside . Thigkmss  appron. Wi-
(000 A DiatHar Ty in Ppunds = BEr (Th i s = | Olameber i i In Puink
B4 | 1T G468 | 147 23 As4 188 g9 g2 | 264 a6
: 1 | 1080 | 1w 742 | 1545 .25 412 i 19 A5 434 .108 50
: 1 1215 1 14 BEF 7Y A48 2135 J50 47 599 158 ¢ 96
1% 1.6&0 144 1278 | 7] a0 0 1180 250 115 204 e 1.74
Pl o 1900 | i 1.500 | 200 : 113 1338 5 28 .59 ' 1,100 | .400 226
2 2375 | 3 . 1.939 1 218 200 | 1.489 343 34 [ 1.503 438 ! 440
| Z8FE 3% 2.323 | 275 400 | 2125 375 | 544 | 1771 5A2 .00
3 2.500 A Va *o0a | 300 &.55 2424 | 438 w55 | 2300 | 400 312
31 | 4000 | 5% 3.364 | 318 2.80 — . 0728 436 | 17.60
4 45007 & 1834 | 337 13.63 | 3.438 k]! 21.53 | 3082 474 27.26
5 5563 | 7w | 4813 | 373 2113 | 4.3t &25 1529 | 4.083 | F50 42,28
8 4625 | ¢ 3741 @ 432 3500 | 5187 Fio . 5974 1 4.897 | .Bsd 72.00
8 8625 | 12 7625 | 500 | 7300 | 6813 | 906 | 13200 | 6875 ss> | 127.00
16 11070 |15 9.750 | .500 : 17400 | &500 | 1.125 | 25600 | -— | — —
12 12750 | 18 P 11.750 | 500 17500 |10 | B212 ¢ 458.00 — - _—
14 14000 | 21 12.000 | 300 20600 [11.188 | 1.406 _ . — — —
14 14,000 24. ib,UUU 200 P00 (12.012 | 1,554 _ — _
. 1 18.000 | 27 17.000 | 300 350.CO 14.438 | 1781 — — _ —
20 | 20.000 30 19.000 | .500 | 439.00 |16.062 | 1968~ — — — —
o : S . S ot -
C 24 j| 24.000 | 36 713.000 | 500 | £17.00 Iw.am(- 2.344 — = = —

\ie am momes 318 Hesmgh H1UAT t:irrarﬁh'rrﬂl-u.a:—marﬂﬁ -nished al MAnuFCirar's opon.

LEl IMAmEIGHE &M IM IACALS. 3RH el aunerialee ke
123, ard d1manthonak tolaranees on pages 60 and 61,

Erds are accirately machine toal cut and ifsated ag shawn e pace &L,

Wa=m it BCcordarce with ASKWE B1€9 and MSE 5P-43 whave acpicank. 17



FLOWLINE,
90° ELBOWS

SHORT RADIUS

STAINLESS STEELS

TYPES 204, 204L, 304H,
316, 316L, 314H

NICKEL ALLOYS
ALLOY 400, ALLOY 200

ALUMINUM ALLOYS
TYPES 3003-F, 6061-T4

——

a
-l

- 43 BIEELY = STAIMLEEE BTCLLS
aeuwian PRODUGTINE b [T TN oy SFAINLEXD B1E + |NCD ALLOYS

+ NGO AligYs » ALUMINIM ALLTYS
PART H-5 PART 11 PRET K-
e s o

HOM. | OUTSIOE | GERTER | Inside | Wal | Rpaec | ke | Wai | Augon inside . Wal 1 Agpran.

.; tre | ME TORGED Mamstar | mtpes Wb gt TS o | Waner | Tickess | Ve
| s | 1.185 | .0es 271 roez Doros 1 23| toss o g 24
| [T%| e 1w | Tsm0 | .oss A1 a4z | 109 38 1330 | 140 | a5
Tk, 900 | 1% | 1770, 068 | 43 | Taer | es 45| tee | a5 | a9 ]

2 | 2475 2 | 2245 | 085 |, a3 | 2987 | 109 T amer | a4 | 10

2| 2875 | 2% | 2709 083 1,25 | 2435 | .120 136 | 2469 | 203 2.25

3 3500 3 | 2334 | .083 175 | 3.260 | 120 237 3068, 216 | 331
aw| 4000 | am | as34 | 083 | 295 | 3760 20 3.05 | 3548 | 226 454
4 4500 | 4 | 4324 | o083 | 319 _4.2;51:: 124 379, 4024 | 9ar | soee |
5 | sses s 5.345 | 109 494 5295 | 134 612 | 5047 | 958 | 113
& ‘ 6.6251 fi] 6:.4'0? ]ﬂ? 775 4357 - 134 9158 6.06.5 .QEU'. T?,f-"o_
8 | 8825 8 | 8407 | 109 | 1544 8429 | 145 17.63 | 7.981 | 322 | 37.60 ]

10 | 10750 | 19 | 10.482 | 134 | 27.40 | 10.420 T ass | 500 10020 | 3es | sann

2 | 12750 | 12 | 12498 | 56 35.00 | 12.390 | 160 | 40.00 12000 { 375 | 80.00
[ Ve [ 14000 | 14 | 136681 156 | aa0c | vasos 188 | s2.00 | 13250 | 475 | 10100 |
16 | 16000 | 16 15670 | 165 | 500 | 15.624 | 138 ss.00 | 15280 375 1aveo |

19 | 18000 18 | 17.670 | 1é5 | 810 | 1760z 188 | 86.00 17250 | 375 _.l”?ﬁ.nﬂ

20 | 20000 [ 20 | 19.624 | 188 | 107.00 | 19.564 | 218 | 143.00 | 19.250 a75 | 215.00
2¢ | 24000 | 24 | 23584 | 208 | 18200 | 23300 | 230 | 20200 23250 | 975 | a02.00]

Other snaivels sad mntals can be fermished whers quamdity [usttflas prodwcsion, ﬂ'rai;[hts SN are fir Stalnless Steel. Agporokinate Nickal apd Nlckal allay
598 pAges A2, 1i0and LB, welghts arz ofilained oy sudiplying by 102, Appeokimata dlursn o Waigkte Bre

The “H" grades are gensrally nat available In Schedules 5§ Tha 'L~ grades are  obtalmen sy multiplying by 31
nomeddy not Jualiebla In Sehedules 16 and 0 Steang,

iEantic gl 4n e aage)

20
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SCHEDULES
55, 105, 405, BOS, 160, XX Strong Wall

MADE IN ACCORDANCE
WITH ASME & M33 STANDANDE

REGULAR PROCUGTION M

+ BUTT WELDING FITTINGS
g
§
i

PART H-8 PART 4-16 PART 2%
[fﬁﬁ'g'i';ﬁ 1'355 SPHEDULE 150 0 TTROKG WALL
NOM. | OUISIBE | CENVER e |l | e | esie | Nl dgen o e s | W
S | MmO m 1.0 Pt | TR dress | Mo o Ot | Techess | BLY
1 1315 | 1 957 | 179 e |° 815! 250 53 599 | 358 | .76
% | veeo | 1a | 1278 | 1o 63 | 1160, 250 a7 | aes | a2 | 126
; g | 100 | 1w | 1.500 | 200 B8 . 1338 | 281 | 123 | 1900 | 400 176
__2 2375 ) 1.FSF Za 1.55 105 040 I .43 1.50% | .ATE ) 1IN
2% | 2875 | 2w | 2323+ 276 | 289 | 2123 a7 | sl 1771 | 552 1 576
3 3500 | 3 2.900 | .300 420 | 2424 438 | 609 | 2.300 | .400 B.40
: 3 | 4000 | 3% | 2364 | 218 535 | -— | —- " 272 | s3s | w70
B 4 A4, o 4 3.52“_'.1 - L3ar L P I.428 531 Ti.l‘ﬂﬂ T 157 i AT4 l 1R 17
E 5 5563 | 5 4813 | 375 | 1610 | 4313 | 625 | 2672 | 4063 | 750 32.20 |
: 8 6625 | 6 s7el | 232 | 2s00 | s187: 719 | 4306 | 4897 | 864 52.00 |
; 8 8.625 | 8 25 | 500 | 5480 | 6813 | 906 | 9918 | 5875 - 875 109.00
. 1Q 1953 ] .73 SO0 pea 9,600 .1..1 fr 14 a74.nn — - - —
vz 112758 | 12 | 117s0 | 500 12500 | 10126 | 1312 32700 | __ __
14 14000 | 14 |313.000 | 500 |13580 | 11188 § 1.408 I e __
15 | 16000 | 76 15000 | 500 | 17500 | 12412 1.594 __ Cl L _
I 15,000 15 FF.Ou08 LEQG G 22200 14 i.';Ft T 7R - - — — -~ -._
. 2o V20000 | 20 | 16.000 | 500 | 2B5.00 | 16.062 . 1.969 1 - | == ST
24 | 24000 1 24 | 23.000 | 506 | 40100 | 19312 23844 | —— | - | -- |

Enda ame acc.mbaly mprhian 401 rul and |rehed as st cn paga B

el B

Mapk In Bncordence with ARME B18.5 whora appl calrs

Rl dlmencine are in laghes, Ses medric cenversean charts on peges E12 WeoUgh
121, and dinenslonal tolrances uo pages G0 and G1.

bl



FLOWLINE,
CAPS

STAINLESS STEELS

TYPES 304, 3041, 304H,
316, 3141, 316H

NICKEL ALLOYS
ALLOY 400, ALLOY 200

ALUMINUM ALLOYS
TYPES 3003-F, 8061-T6

+ STAMNLESS STEELS
v JNCO ALLYE
- ALUMININ ALLTY

REGULAR PRODUCTION M « STAMNLESS SIEELS . " LS STEELS

FAR (-5 PART &1 | PART [-4
| LENGTH | SCHEDULE 5§ | SEHEDULE 105 ' SCHEDULE 405 |
| i Femrwe-gh‘ : Light i,P.5. | Stantard [R5,
Now. | oy | r.l.m;mrl Insige Wl e T pnde T oy e | mside T Wal [ e
FiPE DIAMETER | LENETH Diametar Thmhmss | ¥t in | ﬂlam&tar | Thiekmess | Whin | Diameter Thickneas Wi in
SIE | (o) | G | he | Poundss | 00 M, P | Dl | | e _
K] \_ .340 E 1“ | 710 _{155 _I_ .08 | 674 | aga | 07 822 | uy | 10 "ﬁ.
rosol s 7 | 920 085 1 1T gaa |_c:33_| 12 | s2a [ s BE
_1_ _I_ 13.5| H ;‘fﬁ,_l_ 1.185 ﬂas__ |_.13 | ros ugr—l_ 109 1 9 _l 794? ﬂs_l___.zs_
IRENIRCRE 162 | iﬁ_au 065 | 20 | 7442 1oy .28 J_T.‘ISE J40 38
1% | 100 15 | 17700 0ss T 22 1692 | aas T 3 | e qus | s
2 | ogrs 5 TI’»;JJ aual e - I | 2157 | 08 T 3 38 | 2067 1 sg | ]
2% | 2875 F T _I_zmv ,033 |- 50 | 2835 [ 120 —I' S | 24691 203 | 1.0
T | 3334 083 | g6 | sz 260 | "az0 88 | 3063 | 216 | s
3, 4000 ¢ i | 3834 083 | 190 [ 2760 T 12 120 g5 25 | 3548 | 228 | 225
4 | 4.5ou_§ 2| 4.334] oga _| 1. _| uao—l_ wn L T4 | d0za T z3r 7] 2,69
T sses |—““ 5345( 100 | 70 0 | 5295 | 34 —'_EZE_L 5047 | 258 |7 408
& | 6625 E Vo | 6407] oy | 278 1 sas7 T 134 300 | 6085 280 | 712
3 |_35 e | 8407] 109 RENRE 148 | 550 | 7em1 | 3m | 12.50 |
10 J_m?.mg 3. 110482 ya (950 [ 10.420 | 163 | .80 110050 (865 _| 20.30 |
[ 12 | 27so | B8, 120 | rse i4uu | PE. 3?”_ 130 |._E.“°_- 12.000 375 | 28.80
4 | 14000 F an 13.688 | 156 . 17.00 13.624 | 133 _ 1800 13250 | 375 | asgg
18 | isooo | F T T serg] Jde5 3000 | 15624 | 188 | 3200 15250 | 375 | 4s.50
15 | 18000 ie _rwa?u 185 3800 | 17424 | 188 | 39.60 5ﬂ 17.250 | 375 | 5940
zﬂ% 20000 ] § m_| 19624 156 | 3500 '1pses | o 218 ] 4000 Triso o |_sa00 | il
24 | 24.000] £ 0 |23 564| 218 7500 | 23.500 | -250 | 76.00 | 23.250 | 375 j 98.00 ]
Othar amalysis and matals can bg furnished wiern quatity Justifles pradurctiss. “"'"‘%“‘ shawn ara fae Stainless Staal. LPPrakitate Mioksr aqag Vckel allpy
Sma PaRes G2, 110 and 111 woiZlils are ghtelngd by multiplyice by 112, Approximate Alensunm Wiiphls are
el grides are genarally noc adailabte fr Schedutes 55, the o Eradas ara nédadnien by nuftiofving by 33,
nl:-n're|IJ:|I nat 2uallaltle In Selvedures |60 and ¥e Strong,
Sarie £ =731 sk Mey e ki glz e por i3k,
feenticunE an ageg =10 0]

& ¢

ra bk o -




BUTT WELDING FITTINGS

SCHEDULES
5§, 105, 405, BOS, 160, XX 5trang Wall

MADE IN ACCORDANCE
WITH ASME & MSS STANDARDS

7
E = SIAIMLEY S 2IEELY
3 AEGULAR PRODUCTION P s INED ALL
« ALUMINUM ALLOYS
FART L8 PART 18 PART £
; TH ! ’
R C o oo, SCHEDULE 160 1 STRONG WALL
MW, QUTSIDE | TRNBEWT | TAMEENT |ngitte Rall baproe | Ingide Hall | Apprux. Ingice | Walk Appras.
PIPE . DIAMETZR | CCHOTH | LEWCTM j Dlaweetee | Thickhacs wtin  ligmater . Thickpess = Wi in Diameter - Taichiess | WE fn
SIZE | D) ] i5) .0} il Poandst . (1.1 T Faunds; LW i Fumnda)
v o Ba0 & Ta | §le | 546 147 A1 asal sl 4 282 294 22
| % 1050 El | § g 42| 54 4 812 219, 20 ) 434 | 308 | .28
13 5 i S Ve | 957 79 29, BIS| 250 .40 | 599 338 | .58
1% 1,460 § | ENVE L 1e7R ) 19l 39| 1a60° 250 . .50 894 J3RD 78
180 1906 |2 M| § Th: 1.500 | 200 54; 1338 28 75 [ 110¢ | 400 | 1.08
2 a375 | E e b EUTRL 1939 ] 218 75 1489 | g4z | 137 | 1503 | 436 | 1.30
3 2| 2875 E | D3, | 2828 276 | 1a7) 20257 A75 | 148 1771 852 2.4
§ 3 3.500 | § 1_?3 S35 2900 .300 | 1.87] 2624 438 271 2300 | 600 | 374
| 3h 4000 T, 3] soea| 318 280 - | —- { -— | z7as | e | 500
4 ssn0 &P | § e | 38201 3% 4.54 2.433: 531 | 555 | 3152 674 TF.O0B
5 5.563 | | D0 4813 | 373 | 563 4313 8251 9.4 4063 . 750 1126
q s | 6625 |51 | B i | 5761|432 | 1000] 5187 719 | 1600 4897 | 864 | 20.00
B nezs | § 4, ] 8 3a | 74?5 | 500 16.38 . 6813 9G4 | 29.64 | 6.875 | BYS | 7178
; 10 | 10750 : § 3ng $5,51 9750 | .500 ; 27.30| 8500 1.125 | 61.42 I e
E 4 E17 |
12 12780 | § G5 | §ags | 11750 | 500 36,60 [ 10126 | 1312 | 95.00 | - | =~ | =~
14 | 14000 |E 8% ] —— | 13000 ! .500 | 46.00:71.188 | 1406 | — - | —-- | =~ | T7
16 | 16000 (& D, | — - | 15000 | 500 | 65.00 12812 71594 | —— . —— o ——
18 1 18000 |E 8. [ —= [17.000 | 500 [ 79.20]14.438 i7gl | —— | —— | —— | —-—
. 20 | 20000 |5 3, | —~ | 19.000 ! 500 | 88.00 14062 | 1969 | —— | —- | =7 T~
a 24 | zac00 [£10% | —~— l23000 , 500 18500 1931212344 | —— | ——- 1 -1 —=

Ends ere decurately machmg tool sut and flaished ag ghewn on page G1. Cape are formed Lo an elllpsadz| shepa ar which 118 miner aziz is eqaal bn falf e
mpor a%is, Tangenl l=ngth -5 i appronlmate.

Bl dimension: are in idches. Seg metrs: copveeslon chariz wil |5 112 fkreugh
127 and dirasclanal bnlerade es am gagas B aad 6L, Fag reuk sLpngtn 4€y applies to Schodules 55, 105, 405, and BLY Cupe, Lemgth (E1) applies Ta
eIl Thinhmana gro=tar bhan Srhadeile AAR

Mada n azcordarca wilh a3uF B 63 srd 5SS SP-d] whara appicatle

A



REGHI AR PEODNCTION M

HEAT miry,
51ZF = SCHEpWLE

(LG

ot R e N A

= CFAIMLELS CTEELE

T

FLOWLINE,
STRAIGHT TEES

STAINLESS STEELS

TYPES 304, 3041, 304H,
316. 31641, R14H

NICKEL ALLOYS
ALLQY 400, ALLOY 200

ALUMINUM ALLOYS
TYPES 3003-F, 6061-14

TAIMLESE ETLELE

» HCD ALLOYS

* STAMIFRE <TECLC
+ INCO ALLOYS
= ALBMINUM ALLDTS

PARI T-5 PART 11 PAT T-4
f SCHEDILE 55 SCHEDUAE 108 SCHERULE 0%

L Feathsrwamht _ Light 115, Standaed P35, L

B T [ T B T | T
BIZE {0.8.¢ it] [.0] m Poundsz | L8+ | i Paunde- it.0.] ir) Faungsy
w840 | 1 710 | 085 19| 674 | o8z 2t | 622 | 09 23
%] 1050 e | 90 | e 22 8@4 | 083 | 28| 434l 13 .38 |
v e 1w | 085§ ges 40 | 1097 T v0sT | T a3 1049 | 193 65 |
| 1680 ] 1 1 1530 | 083 75| 1442 | 109 110 | 1380 | 14t 131

B T4 'Tunr: 21 1.77G 0s5 :s;'a .62 .oy 1.50 1.610 145 1.90
2 2375 | 2w | 2245 | 065 | 120 | 2150 109 187 | 2.067 | 154 2.33
2w | 2e7s | 3 2709 | o83 | 25 | 2485 | a20 | 319 | 2469 | 203 4.85 |
3 3.500 | 3% | 3334 | 083 340 | 3260 | 120 | 396 | 3088 216 | 730
3% | 4000 | awm | ssad | oms | ssd 3760 | 120 sRA | 4s4s | ase 7.00 |
3 4.500 | 4% | 49334 | 084 720 | 4200 | 120 | 731 4026 | 230 1.6
5 5563 | 4% 5345 | 105 | 1200 | 5295 [ 134 | 1aus 5047 | 258 | 2073
s 6625 | s | edor | vy | 1720 | 6357 | ass | 17.50 | 6.065 | 280 | 2495
8 8.625 | 7 | 8407 | 109 | 3100 | 8229 | 148 | 3450 7.981 | 322 | 4610 |
ifr] in“?-m 214 10.49-1". g A500 | Tonasy -.m.s 39.00 | 10.020 365 | FB.00
12| 12756 | 10 | 12438 | 156 | 83.00 | 12490 8¢ T a700 | 12000 | 375 | 187,00 1
4 [ 74000 [ 11 Tasee | ss | soon 12624 | 188 | 107.00 | 13.250 | 975 | 175.00 |
16 [ 760001 12 | 15870 | des | 11500 (15624 188 | 13000 | Vigs0 | 376 220.00 |
18 | 18600 | 13w | 17.670 | 165 | 149.00 | 17824 188 14900 | 1790 | avs | 20300
20 4 20000 | 15 19624 [ 83 | 171.00 | 19562 | 218 | 22800 19250 | .375 | a59.00
24 | 24000 | 17 123565 | 218 | 298,00 22.500 | 250 | 34300 | 73230 | 975 | 45200

Other diialyals amd matals
Soe mhges 42, 11! ang 111,

tha "H»

van e fumlahed whare quanifty [ystles Fraductiom,

warmaily not avallable |t Schedules 60 and 12 Strong.

0

EIadts are gemorally Het avaltlla In Schodules 58, The L

Zrlas arg

EWeichds cliown are far Stolnless Shgal Appranimate Wickal ang Mlcse| 2ty
welghte are qhtalned by multlulying by 113, Apprazmate Alrmdium welehts ars

rhinlred 3y muitipiving |33,
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BUTT WELDING FITTINGS

SCHEDULES
55, 108, 405, 805, 160, XX Strong Wall

MADE IN ACCORDANCE
WITH ASME & MSS STANDARDS

= STAIMLLST STLILG

REGULAR FAQDUCTION p» = [NCO ALLOYS » STAINLESS STLLLS
» ALUMIRIM ALLOYS
FART T-B PART T-18 PART T-HK
EE:EﬂEu[LuaE |Br"*35 SCHEDULE 16D R4 STRONT WALL
Nivhe. QUTSIHE LEMTER Insida Wall Appred Inside Wall Approx. imside Well Aparye
§1|1;E ni‘ﬂ.&fﬂ[ﬂ !ll“:E]H[I [Ilmiajm Thich;lless r'ﬁﬁ:lg; m(’ﬂ:ﬁ?r T'hiu#?uss Plulv:ﬁi.g_ "i[“.',";}” Thiﬁl;l;a:: rﬂlu‘gt
1w | 840 | 1 546 1 147 50| 464 | .88 38| 252 | 294 60
% | 1050 | 1w | 74z 54 b a5l 12| 219 b4 | 434 308 20
1 s | aw | Tesz| 7o 1 es! eis| 20 | 19| Sep | 358 1.70
e | teeo | m | 1278] s 1500 1160 250 | 1wr| ses | 382 | 3.00
Tw | teoo | 24 § 1.500| .200 225 it 281 315 1100 [ .400 450 |
7 2375 | 2% | 1939 | 218 | -850 14890 343 | 550 1,503 | .436 7.00
on [ sas | 5 | 2323 | 276 | 690 | 2125] a7s | 938 | 1771 552 | 1380 |
a 5o | 3% | 2900 | 300 | 980 | 2.624| 438 | 1431| 2300 | 400 | 19.60
dve ENV T 3% 3 344 . a4 . ]2.06 —_— T a.7a8 .._6-3: ) 24.00
4 4500 | 4w | 3.826| 337 | 1700| 3438 | 531 | 2688 | 3152 | 474 | 34.00
ST ssea | am | ssa| a5 | 23.00| 4313 | 425 | 4175 | 4063 | 750 | s046
6 46551 5% | 5761 432 | 3000| s187 | 719 | 4980 4897 | 864 | 6040
3 | 8625 7 7 ehs - 500 | 6200 | 6813| 906 | 11200 | 6875 | 875 | 108.00
o | io7se | 8w | s750i 500 11000 | 85001 1125 | 247.00 | —— | = | ——
2 | 12750 10 11750 | 500 |18so0| 1026 | 1.312 | 48400 —— | —-- S
7 1000 To1 72000 | soe |21000 | 11188 1ace | sspea  ——| —— | —-
s som |92 175000 | 500 |2eson : 12.812 | 1594 | 81200 —— 1§ —— -
v T reo0e | 13w | ir0m0 | .goo | a4d00 14,428 178 w:..-ﬁﬂﬂ?.na ——
"o Vacooo | 5 | 19000 | 500 | 430.00 | 16.062 | 1.9¢9 |1690.00 | —-- N R
2« | za000 | 17 | 23000 | 800 | 40000 | 19312 | 2344 |205000| - | —— | -
A ot 85 e WE Bt e gl 1, dimarsians are It inines, Sae mels sunerdon chants o0 pugss 143 mraugh
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SPECIFICATIONS and MATERIALS APPLICABLE TO
STAINLESS BUTT WELDING FITTINGS

ASTM (American Society for Testing Materiais) SPECIFICATIONS

These are basically materials specificarions, ASTM A-#03 {Factory Made Wrought Austenitic Steel Welding Fittings)
lists the permissible raw materials from which fittings can be made. Inaddition, it controls the method of manufac-
rure, qualiey assurance and marking,

The corresponding ASME Spec is $A-403. This is found in Section L Part A of the ASME Boiler and Pressure
Vessel Code. This i sitnilar, but not identical to ASTM A-403

ASME {nmerinaii Society of Mechanical Engineers) BOILERS AND PRESSURE VESSEL CODE
and M3S (Manutacturers Standardization Society) STANDARDS

Bodh ASME B 16.9 cotitled W rought Steel Burt Welding Fitrings” and ¥S§ $P-43 entitled UWepufhi Stuinless sieel
Burr Welding Tittings' cover b through 24* and govern dimension and rolerance. The difference is thut ASME
B 16.9 covers all wall thicknesses and requires firtings tn be fully rated 1o the pressore [emperanire ratings of
the matching pipe.

MS5 SP-43 covers amily light weight steinless steel filtings and allows lower pressure temperature ratings than
B 15.9. See balow for deeails.

Other supplementary ASME and MSS Suandards
ASALE B 1625 Butt Welding End Preparacinng
ASME B OT6.2ZH Buit Wekding Short Radius Elbaws and Returns 17 through 24"

ME5 50 23 Macking of Lach Firring
ASME Section I1—Marerials
Part A—FBerrows Part B—- Non Forrous Pact C—Welding Materials Part D—Propertics

AT Scotien I Muclear Powrer Plano Componsars
Eor the manufacture of fittings where filler meral is added, a2 Certificate of Authorization
(NPT Scamp) 1% required.

ASME Section ¥Y—Xon Destrucerive Examination

ASME Section V1[I—Pressure Vessels

ASME Section IX—Welding Qualificacions

M55 SP-a3 ux ASME B16.9 for 3chedulea 56 and 10€ Fitlinge

I response o the need of the process industries, SP 13 Specification was issued in 1950 by the Manufacturers
srandardization Socien . At that time, stainless steel piping was used Lor its resENCe T Cormasion and to elininalc
product contamination. Pressure wis seldom a faclor.

Pressure ratings for 35 and 105 firtings are shown in W35 SP-13. They mellect the emphiasis on corrasion resistance
rather than pressure, These pressure ratings are tess than Uie allowable pressure ratings that are applicable o the

maiching pipc.
Today there ire many upplications for schedules 58 and 108 piping at higher pressures than those permicted

it 5P-43, To cover this, 5P-i3 was revised 1o include a seatement, Foc fitcings 0f same pressure rating of matching
pipe, refer o ASME-B 16,97,

$P-i3 and B 16.9 are similar dimensionzlly in that the fixed pasition for the welding ends with reference to
the conterline of the fitting and the overull dimensions are ideatical.

ASMLU B 16.9 has the added provision 1hat the pressure of the firsing shall at least equal the conmputed bursting,
pressute of seaniless pipe OF the same Wil tilchuess aud rwacial.

In order to dilferentizte filtings madc to these specifications, the prefix "CR™ is shawn before the alloy
designaed for $P-43 and the symhbol P s shown to indicate B LG9 firtings.

A user who wanes o obtain $% and 105 to B 16.9 Hrtings mas reference this Spec when ordering fetings to
ASTM A-403%. If B 16.9 is not specified, the mambicturer may supply either SP-43 or B 16.9 at his oplion.

Other suggesrions to engineses and prurchasing managers are on Lhe fullowing pages. arrd are oftered as a mride
to+ help vou receive whit yon specify und order.
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Shaw auov PIPING PRODUCTS, INC.

PIPE FITTINGE FOR INDUSTRY

Butt Weld
Fittings

STAINLESS PRICE LIST
BS-0899

Effective AUGUST 1999

304, 304L, 316, 316L

. (AIPP




INVENTORIED ITEMS

FEODUCT DESCARTION [ai7e BANGE| { . PRODUGT DESCEIPTION SIZE RAMGE
PIPE-WELDED - 304/304.- 215iH81, - 317L .| | FORGEDFLANGESDC MESTG &
SOMEDULEES. 103, 208, 8C5 %" - 36 MWIPORT - 304/304L - 31831 6L %" - 24"
S AMLESS-104/304L:204H-3 15:316L-31 7L-321-2205 PRESSLIRE RATING 1504 4 3004
SCHEDHILE 308, 408 808 %" - 12"
BUTT WELD FITTINGS - COMESTIC FORGED FITTINGS -[MPORT

-GOM 3048041 - 3163 16L y an

WELIIEL AMU SEAMLESS EMEWED & SrrKET WE T Tig" -4
SCHEDULE 55, 108, 408,803 " - 30" PRESSLIKE chml- iG 30002 '
ATAINLESS - STANDARD 300SERIES o i _]
ALLOY 20 - ALUMNLIM CAST FITTINGS - MPCR™
BUTT WELD FITTINGS - IMPOHT D ot dt
WELDED - SCHENULE 103405 " - 12" =
v Soamnal 31E/31EL PRESSURE RATING 1504
CARBON & CHROME FITTINGS NIPPLES - 30< AND 316 g - 4"
SCHEDULE 30 THALU KXH 1" - B4 SCHEDULEA] 1" - 2"
WER-WPC- WP 1 J4P22 WWPS-WRAAWPST -High Yield SCHEDULE L

“Tho Tulsa Branch specializes in large 0.0 pipe through 0.%0C wall

STAINLESS & ALLOY PRODUGTION GAPABILITIES

STANDARD 300 SERIES STAIMLESS AMD DUPLEX 27205

WICKEL — HLUMINUM;}&GHELﬁ—i-LDY 20—

HASTELOY AND QTHERS

~

-

i
| siZE RANGE

PHROCUCT DESCRIPTION / Si7E FLAMGE FRODUCT DESCRIPTION §
r

MSS T-A & B STUB ENDS i - a8 = TRAIGHT TEED 1" - Aan"
MSS T-C STUB ENDS 1" - 20" REDUCING TEES ;’ 34" - 30°
A.SA T"A & E STUB EHDS 1.""2" = "13" c CENT-HIC REDUCEHE ] %r - 36"
LF 45 ELBOWS weae | PS N 17228/
'E ¥ L. n

A YU ELBUWS w247 | . SPECIALS \gy_kuu_c_rmﬂg |

Wost of the products above canMd iry welded or seamless constructicn through 127

Large 0.0, (14" ahd &

We maintain an inventory of 304/304L-an

bove is weiced and x-rayed.:

d 316/316L fitlings in sizes 12" thru 30".

CARBON & GHROME PRODUCTION CAPABILITIES

PRODLICT DESCRIPTION CIZE RARNGH CARBOM & CHROME
LR ELBOWS 14 - 54" AiSA 239 GRADES WPRIC, WP11, WP22, WPS, WRY, WP
LA 45 ELBOWS %" - 54 LW TEMPESATURE
SH 50 ELBOWS PR - ASA AT WK
TEES 2 . 54" HIGH Y IELD
D CERS T MSS -5P75 TO 85,000 MYS

- - o - 24" FITTINGS ARE PRODUCEDR IN THE FIRST

CAPS 2" - 48 SCHEDULE HEAYIER THAN EXTRA HEAYY

We maintain a carben fitting invantary of 2" thru 48".

ADDITIONAL SERVICES AVAILABLE

Co or Coding, Additlonal Marking,
Sporial Faring and banaths on Stub

100% ¥ Ray, Liquid Penetrant Tasiing.

Ultrasahic Testing, Taper Baring,
Fhysical and Chemical Tesfing.

Ends, Special Bevaling, Gorrasicn Testing,




EXHIBIT 8



PUBLIC VERSTON

REQUEST FOR ADDITIONAL INFORMATION INVOLVING EXCLUSIONS

FRODUCT

C{RRENT PRODUCTION
{Annuallzed YTD 2001 based on
aclual data through Oct. 31, 2001)
{Volume and Value)

POTENTIAL
PRODUCTION
[dascription of what it will
take 1o begin production
and the time frame)

NON-QRIENMTED ELECTRICAL
STEEL {"NOES"}

1 Fully-Pracessed
Sllicen Eiectrical
Etoale

{Ermerson Elestric Co., X-077)
{classified under HTS. Mos.

7226100000, T236.19.1000,
ard 7226.15.9000)

2, Semi-Processed
Sillcen Electrical
Steels

{Emersen Clactric Co., ¥-077)

{classified under HTS. No.
722550 B085)

3. Cold-Rolled Motor
Lamlnalivn Sawla

{HCRML“}
(Emersen Electric Co, X-077)

{classified under HTS. No.
7225.50.8085)

4. High Frequency Low
Core Loss NOES

{Nippon Steel Corporation, NKK
Corparation, Kawasaki Steel
Corporaticn, Sumitemo Metal
incustries, Lid,, Kobe Steel L1,

PUBLIC VERSION




PUBLIC VERSION

Misshin Stesd Co. Ltd., Japan
Iron & Steel Exporors”
Association, and Suzuki Metal
industry, Lkd. X-142
Japanasecarrd)

(classified under HTS. No,
7225.18.0000)

8. Non-COriented
Electrical Steel with
Insulation Coatings

{Nippon Steel Corporation, X-
81}

(classified under HTS. MNo.
722580 8085)

PUBLIC YERSION




